THREE DOLLARS 





F-| A McGRAW-HILL PUBLICATION 


"HE WORLDWIDE TECHNOLOGY WEEKLY 


PTICAL LITHOGRAPHY 
REFUSES TO DIE 


OCTOBER 7, 1985 













wt | 
LATEST LIFE 
EXTENDER 
36 


PAGE 


pha - 


_AVUL, 





TRANSPUTER SPAWNS A RADICALLY NEW COMPUTER/43 
TECHNOLOGY UPDATE 1: PACE QUICKENS IN COMPUTERS/49 











FutureNet Can Put A Complete Engineeri 


Department Right At Your Desk. 
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DASH ™ — The Low-Cost Leader 


FutureNet’s PC-based DASH CAE 
workstation is the enthusiastic low- 
cost preference of electronic engi- 
neers around the world. More than 
3000 DASH workstations are now 
handling big CAD tasks, right at the 
engineer's desk, at a mere fraction of 
big CAD costs. 


Big System Performance 

Can design, simulation, verifica- 
tion, layout, interface and test tasks 
really be handled on a PC? The IBM 
PC, XT and AT plus FutureNet made 


FutureNet, DASH and STRIDES are trademarks of 
FutureNet Corporation. IBM is a registered trademark 
of International Business Machines Corporation. 
CADAT is a trademark of HHB Softron, Inc. 

Many of the company and product names are 
registered trademarks. 

*DASH CAD Translators (Partial List): APPLICON, 
CADAM, CADAT, CALAY, CBDS, COMPUTERVISION, 
GERBER, RACAL-REDAC, SCICARDS, TEGAS. 
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itso. AS an example, DASH-CADAT 
logic simulation on the XT or AT han- 
dles circuits up to more than 1 million 
gate equivalents, using advanced 
behavioral modeling. And Future- 
Net's new DASH-SPICE adds the 
power of the world’s most popular 
analog circuit simulator. 


Tools For All Technologies 
99-level hierarchical schematic 
designers combine with other DASH 
tools to address PCB designs using 

merchant parts, plus all types of 


FutureNe 


FutureNet Corporation + 9310 Topanga Canyon Boulevard 












ASIC parts — PLDs, gate arrays, 
standard cells, and full custom chips. 


New! Your Personal 
Silicon Foundry™ 

A combination of our versatile 
DASH-DATA I/O tools creates a 
fully integrated “Personal Silicon 
Foundry” right on your desk. From 
concept to schematic design, 
through simulation, PLD program- 
ming and test, and on to production. 
ASICs can be produced in hours 
instead of months, all without leaving 
your DASH workstation. 


A DATA I/O Company 


Chatsworth, California 91311-5728 USA « Tel: (818) 700-0691 » TWX: 910-494-2681 


DATA I/O — FutureNet European Headquarters (not a sales office): World Trade Center, Strawinskylaan 633, 1077XX Amsterdam, The Netherlands, 

Telephone: (20) 622866. Please Telephone Your Local Distributor: Australia (02) 647-2266 * Austria (222) 827474 + Belgium (2) 2192451 » Canada 

(416) 890-2010 * China 219103 » Denmark (2) 451822 * Finland (0) 5284312 + France (3) 9568131 » Germany (89) 858020 » Greece (1) 7249511 

* Hong Kong 5-546391 « Israel (3) 494891 « Italy (2) 6120129 + Japan (03) 574-0211 + Netherlands (40) 533725 » New Zealand (9) 504458 * Norway 

(2) 789460 + Portugal (1) 2103420 * Singapore (65) 2729412 » South Africa (12) 469221 * Spain (1) 2425204 » Sweden (8) 7330220 + Switzerland 
(1) 7231410 * Taiwan (2) 713-5435 « Thailand (2) 3928532 + United Kingdom (494) 41661 
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SURPRISE! 


Low-cost fiber-optic components 






ower 


anufacturing 
osts. 

Finally you can reap 
all the benefits of using 
iber-optic components 
or no more than the cost 
of using line drivers. 

HP’s new miniature 
fiber-optic components 
are housed in an inte- 
erated dual-in-line pack- 
age designed for high- 

olume manufacturing — 
just like any other 
IC chips. 

Auto-insertable 
and wave-solderable, the 
HFBR-0400 family of 
components is molded of 
high strength, heat-resis- 
tant and flame-retardant 
plastic. Mounting hard- 
ware and receptacles are 
eliminated, saving you money. 


Design flexibility. 

You have a choice of standard 
optical power or high-performance 
transmitters and of analog or digital 
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receivers. You can achieve data rates 
up to 40 MBaud or analog band- 
widths as high as 25 MHertz. 

Each component is available 
for use with five fiber sizes—100/140, 
50/125, 62.5/125, and 85/125 micro- 
metre glass cables and 200 micro- 
metre plastic-coated cable. 

The optical port interfaces di- 


rectly with standard SMA connectors. 


Proven reliability. — 


A new LED design and efficient 
double-lens optical scheme allow a 
low drive current for greater reli- 
ability. Our transmitters have a cal- 
culated mean time between failure 
ereater than 2 million hours. 
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for high-volume manufacturing. 


Low unit 
prices. 

These new receivers 
cost as little as $12.50* 
each for 1000 units. 
Transmitters cost as little 
as $18* each. 

For pricing and 
delivery, contact your 
authorized Hewlett- 
Packard components 
distributor. In the U.S., 
call Hall-Mark, Hamil- 
ton/Avnet or Schweber. 


In Canada, call 


ie Hamilton/Avnet or 


Zentronics, Ltd. 

For more informa- 
tion, return the coupon 
below. Or call the HP 
sales office listed in your 
white pages and ask 
for the Components 
Department. 
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| Please send me my free copy of your | 
brochure Fiber-Optic Components for 

| Data Communications and a set of data | 

; sheets on the HFBR-0400 family. 

; Name 

i Title 

[ Company 

; Address 

| Cit State 





Zi Phone 





Mail coupon to: Hewlett-Packard Company, | 


; 1820 Embarcadero Rd., Palo Alto, CA 94303. | 
EL 10/7/85 


HP: The right choices 
for low-cost, high- 
volume fiber optics. 


*U.S. list price only. 
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SIMPLE AND ACCURATE. The nose is the news in our newest fiber optic idea. 


The precision resilient tip on our FSMA OPTIMATE connector 
The FSMA minimizes tolerance problems, accurately centering the fiber during 


mating without special procedures, without extra parts. And the 


fiber optic connector internal-ferrule construction provides two-point support and axial 
with a nose for alignment to within 0.1 degree for remarkably low insertion loss. 
sup eri or p erform ance Need a rugged package? Corrosion resistant metal construction 


provides high strength. Simplified bonding minimizes fiber stress 
in extreme temperatures. And the overall design meets proposed 


NATO and IEC standards for FSMA type fiber optic connectors. 


The result is everything you’re looking for in a light connection. 
The FSMA connector that’s simple. Precise. And available right now. 





For more information, call the AMP OPTIMATE Desk at 
(717) 780-4400. AMP Incorporated, Harrisburg, PA 17105. 


ANi-P Interconnecting ideas 





AMP and OPTIMATE are trademarks of AMP Incorporated. 
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COVER: Optical lithography refuses to die, 36 
Confounding predictions of its demise, optical lithography 


continues as the dominant technique for fashioning integrated- 


circuit patterns. Technology has kept pace with the need for 
ever-shrinking IC features, without pumping up costs 


New tools will aid customer-designed arrays, 30 
Systems houses can now do placement and routing of their 
customized gate arrays, thanks to the addition of the 
necessary software to work stations. They gain greater 
control over the design process; work-station makers look for 
an enhanced role for their products 


Will Europe open for telecom suppliers? 32 
European PTTs are moving toward deregulation and open 
competition, promising an evolution toward fast-moving 
markets much like those in the U.S. and Japan 


TECHNOLOGY TO WATCH 


Laser beams speed up reticle writing, 40 

Ateq’s new eight-laser reticle generator boasts a throughput 
10 times that of optical and electron-beam systems, thus 
vaulting a major roadblock in VLSI microlithography 


Transputer spawns a radically new computer, 43 
Meiko’s Computing Surface exploits the unique architectural 
features of Inmos’s transputer to build highly modular low- 
cost systems that hit supercomputer speeds 


SPECIAL REPORT 


Technology Update 1: Computers, 49 

The pace is accelerating in computer technology, as scalable 
architectures, multiprocessing, and reduced-instruction-set 
-designs all gather steam. In software, new tools are beefing 
up programmer productivity 
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Newsletter, 11 

» Molecular-beam expitaxy 
comes to GaAs 

=» TI mum on new voice- 
verification technology 

= Korea’s Hyundai closes 
down Santa Clara chip plant 
« Use of Ada in all military 
avionics systems gets closer 


International trade, 14 
Silicon Valley trio presses 
for special duties on 
EPROMs, calls Japanese 
pricing predatory 


Semiconductor, 15 

= Toshiba is set to enter 

the U.S. market for power 
MOS FETs. 

» Has the age of very large- 
scale integration arrived for 
gallium arsenide? 


Software, 16 
Apple shuts window on 
look-alike icons 


Computers, 17 

IBM goes after number 
crunching with its vector- 
processor add-on 


Robotics, 18 

Direct drive speeds up 
board-assembly robots 
Graphics, 19 

Makers of TV projector 
systems shift their aim to 
business 


Microprocessors, 20 
Inmos finally unveils the 
32-bit transputer 


Data acquisition, 21 
Analog-to-digital converter 
uses only 16 mW to run at 
dizzying 1 GHz 

Players, 26 

= Masscomp bets on 
multiprocessors to 
recapture high growth 

a Senmoto joins startup that 
competes with NTT, his 
former employer 

» Amster leads Irwin 
Magnetics’ turnaround 





Newsletter, 61 

a Intel microsystem 
outpowers VAX-11/780, yet 
sells for less 


= Laser system both 
inspects and repairs solder 
joints 

= Op amps said to 
outperform others in speed- 
power combination 


CAD, 62 

a Calma’s simulator lets 
designers catch circuit 
errors before choosing a 
process technology 


= Scientific Calculations’ 
easy-to-use CAE software 
runs on an IBM PC 


ATE, 63 

Modular final-test system 
from Summation suits just- 
in-time manufacturing 


Image processing, 64 
Imaging Technology’s real- 
time single-board imaging 
system costs only $4,000 
Computers, 64 
Single-board Forth engine 
from Hartronix supports as 
many as seven users 


Components, 65 
Dale’s resistor has four 
leads for circuits that 
require current sensing 


Data acquisition, 65 
IBM PC-based system from 
Data Motion analyzes 
motion systems 

Logic arrays, 66 
Signetics’ gate array can be © 
programmed in the field 
Microsystems, 66 
Bubble-memory card from 
Intel includes a controller 


DEPARTMENTS 


Publisher’s letter, 5 
Meetings, 8 
Electronics week, 24 
Bottom lines, 27 
Electronics index, 68 
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: The time is now an 1 
is Hayes Microcompute 
Atlanta or San Franciscc 
emerging super high tec 

























Here at Hayes we've desi 
supported an engineering er 
ment free of constraints. We ve 
promoted an atmosphere that en- 
courages each individual's u 
ability to make a contributio 
to see a project through fror 
concept to completion. — 








For those among you who look 
to achieve, perhaps it's time to 
take a good hard look at Hayes. 
There’s a future init. 


¢ VLSI/IDSP DEVELOPMENT | 
ENGINEERS  . 

e HARDWARE/SOFTWARE DESIGN 
ENGINEERS a 

e SOFTWARE PROGRAMMERS 

. & ANALYSTS | 

¢ MANUFACTURING/TEST ENGINEERS 

¢ PRODUCT DEVELOPMENT | 
ENGINEERS  . 

¢ QUALITY/RELIABILITY ENGINEERS 



























Interested, qualified candidates 
should forward a confidential resume 
to: HAYES MICROCOMPUTER | 
PRODUCTS, INC., Dept. 85-271, P.O. 
Box 105203, Atlanta, GA 30348. An 
Equal Opportunity Employer, M/F. 
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We happens when a_ hurricane 
roars up the East Coast, forcing 
Manhattan’s office towers to close? As 
far as the somewhat overestimated Hur- 
ricane Gloria is con- f& << 
cerned, the result } 
was not so much hay- 
oc wreaked on life 
and property but on 
magazine production 
schedules. Some peo- 
ple managed to re- 
arrange their sched- 
ules by putting off 
tasks for a day, but 
others simply had to 
ignore rain and wind 
because their timeta- 
bles leave no room 
for adjustments. 

One such group, 
which routinely man- 
ages to work through 
disasters both natural and man-made, is 


SS 





the Electronics editorial production de- 


partment. Under the guidance of man- 
ager Charles D. Ciatto, June Noto and 
Jody LoGrasso routinely and calmly do 
their job of getting the words and illus- 
trations produced in New York into 
page form and then to the facility in 
New Jersey, where they are made into 
film that eventually winds up at the 
printing presses in Virginia. 

“If we go home, then the magazine 
doesn’t get printed,” says Charlie, who 
has ridden out many rain and snow- 
storms in his 16 years on the magazine. 
“That’s why we can’t let things like 
Hurricane Gloria get in the way. In fact, 
the worst thing that I imagine can ever 





UNDETERRED. A hurricane 
doesn’t faze Ciatto & Co. 


=i 38 PUBLISHER’S LETTER 


happen to us is a power failure, and in 
that event we would just go to our 
emergency backup plan.” 

One of the crosses that the trio has to 
bear is that it is at the end of the 
editorial production line: every 
writer, editor, and artist has to 
complete his or her work before 
the editorial production people can 
start theirs. That is why on most 
nights one or more of Charlie’s 
crew is still creating page specifi- 
cations on the terminals of our 
Atex system long after everyone 
else has gone home. 

“At least we have all this so- 
phisticated high-tech equipment to 
help us do the job,” says Charlie. 
“With our Atex computerized edi- 
torial-production system, we can 
do in minutes what used to mean 
an overnight job in the days of 
typewriters and hard copy. And 
that ‘soft sereen,’ which enables us to 
display the page that we have built and 
check it for proper fit, saves countless 
hours each day.” 

But in the final analysis, what Char- 
lie, June, and Jody have is a high degree 
of dedication to their mission. 





his week we launch the second de- 

cade of our annual Technology Up- 
date. The first of the five-part series, 
written by our staff specialists, begins 
on p. 49 and covers computers. The oth- 
ers will follow each week and examine, 
in order, semiconductors, communica- 
tions, manufacturing, and consumer 
electronics. The update will analyze the 
important trends in each segment. 





October 7, 1985 Volume 58, Number 40 
93,812 copies of this issue printed 


Electronics (ISSN 0883-4989). Published weekly by McGraw-Hill Inc. 
Founder: James H. McGraw 1860-1948. Publication office: 1221 Avenue 
of the Americas, N. Y., N. Y. 10020; second class postage paid at New 
York, New York and additional mailing offices. Postage paid at Montreal, 
P. Q. Registration Number 9034. 

Executive, editorial, circulation, and advertising addresses: Electronics, 
McGraw-Hill Building, 1221 Avenue of the Americas, New York, N. Y. 
10020. Telephone (212) 512-2000. Teletype 12-7960 TWX 710-581-4879. 
Cable address: MCGRAWHILLNEWYORK. 

Subscriptions limited to professional persons with active responsibility in 
electronics technology. No subscriptions accepted without complete iden- 
tification of subscriber name, title or job function, company or organiza- 
tion, and product manufactured or services performed. Based on informa- 
tion supplied, the publisher reserves the right to reject nonqualified 
requests. Subscription rates: the United States and possessions $32 one 
year, $55 two years, $76 three years; company addresses and company 
libraries $40 one year, $67 two years, $93 three years; Canada and 
Mexico $34 one year, $57 two years, $78 three years; Europe $50 one 
year, $85 two years, $125 three years; Japan, Israel, and Brazil $85 one 
year, $140 two years, $200 three years; Australia and New Zealand $95 
one year, $170 two years, $240 three years, including air freight; all other 
countries $50 one year, $85 two years, $125 three years. Limited quota of 
subscriptions available at higher-than-basic rate for persons allied to field 
served. Check with publisher for these rates. Single copies: $3.00. Please 
allow four to eight weeks for shipment. 

Officers of McGraw-Hill Information Systems Company: President: Rich- 
ard B. Miller; Executive Vice Presidents: Frederick P. Jannot, Construction 
Information Group; Russell C. White, Computers and Communications 
Information Group; J. Thomas Ryan, Marketing and International. Senior 
Vice Presidents: Francis A. Shinal, Controller; Robert C. Violette, Manufac- 
turing and Technology. Senior Vice Presidents and Publishers: Harry L. 


Brown, Computers and Communications; David J. McGrath, Construction. 
Group Vice President: Peter B. McCuen, Communications. Vice Presi- 
dents: Fred O. Jensen, Planning and Development; Margaret L. Dagner, 
Human Resources. 

Officers of McGraw-Hill Inc.: Harold W. McGraw Jr., Chairman; Joseph 
L. Dionne, President and Chief Executive Officer; Robert N. Landes, 
Executive Vice President and Secretary; Walter D. Serwatka, Executive 
Vice President, Publishing Services; Ralph R. Schulz, Senior Vice Presi- 
dent, Editorial; Shel F. Asen, Vice President, Manufacturing; George R. 
Elsinger, Vice President, Circulation; Ralph J. Webb, Vice President and 
Treasurer. 

Title registered in U.S. Patent Office; Copyright 1985 by McGraw-Hill 
Inc. All rights reserved. The contents of this publication may not be 
reproduced in whole or in part without the consent of copyright owner. 

Where necessary, permission is granted by the copyright owner for 
libraries and others registered with the Copyright Clearance Center (CCC), 
21 Congress Street, Salem, Mass. 01970, to photocopy any article herein 
for the base fee of $0.50 per copy of the article plus $0.25 per page. 
Payment should be sent directly to the CCC. Copying done for other than 
personal or internal reference use without the express permission of 
McGraw-Hill is prohibited. Requests for special permission or bulk orders 
should be addressed to the publisher. ISSN 0883-4989/85 $0.50 + .25. 

Subscribers: The publisher, upon written request to our New York office 
from any subscriber, agrees to refund that part of the subscription price 
applying to copies not yet mailed. Please send change-of-address notices 
or complaints to Fulfillment Manager; subscription orders to Circulation 
Manager, Electronics, at address below. Change-of-address notices 
should provide old as well as new address, including zip codes. Attach 
address label from recent issue. Allow one month for change to become 
effective. Subscriber Service: call (201) 356-7980, 9 a.m. to 4 p.m. EST. 
Postmaster: Please send address changes to Electronics, att. Fulfillment 
Manager,CN 808, Martinsville, N. J. 08836. 


———————————— 


Editorial department phones: Administration (212) 512-2645, News and New Products (212) 512-2685, 
Technology (212) 512-2666. Bureaus: Boston (617) 262-1160, Chicago (312) 751-3811, Dallas (214) 
458-2400, Los Angeles (213) 480-5234, New York (212) 512-6985, San Francisco/Palo Alto (415) 968- 
2712, Washington (202) 463-1650, Frankfurt 72-5566, London 493-1451, Paris 720-2070, Tokyo 581- 
9816. Business departments: (212) 512-3469 (Business departments follow the Advertisers’ Index). 











a WEEK WEEK 


Who says there's nothing good 
on the tube? There sure is now 
Our new Graphics Color Falette 
chip, the AmMS151. 

It's a truly integrated, truly 
high performance IC that is going 
to foment a revolution in resolu- 
tion. All by delivering the pre- 
viously unobtainable: Extremely 


New CRT chip 
dazzles in triumphant 
screen debut. 





high resolution with a refresh 
rate high enough to completely 
eliminate flicker. 

The Am8151 controls 2,500,000 
pixels, while juggling 256 colors 
and hues at flicker-free speeds in 
excess of 200 MHz. A niot of colors 
(16.8 million, count em) changed 
in a keystroke. 

This is the first IC to combine 
a 256-byte color map, a low-glitch 
d-a converter, three prxel-data 
and two monitor-control pipeline 
registers, a voltage reference, 
and monitor control signals on a 
single chip. 

Practical advantages are 
enormous. A palette approach 
that slashes overhead, making 
it easier to manipulate colors. 

The 8151 is the head of a close- 
knit family of six bit-mapped 
graphics products. All of them 
designed to work together. 

If youd like to have a lot to 
show for yourself on your next 
screen project, call AMD. 

And tune in for our next 
performance. 
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We're going to put our mouth where our 
money Is. 

On October 7 1985, Advanced Micro 
Devices announced that it would introduce 
fifty-two. new products over the next year. One 
a week. Every week. On the shelf. In volume. 

Microprocessors, microcontrollers, gate 
arrays. SRAMs, DRAMs, EPROMs, EEPROMs, 
to name a few. Plus the blue chips: ISDN, 
graphics, networking. All VLSI. 

This program isn't a sudden 
whim. It's the direct con- 
sequence of R&D blood, 
sweat and money—more 
dollars as a percent of sales 
than anyone else in this business. 

Some things never change. This year 
Advanced Micro Devices will spend more on 
R&D than last. 

Meanwhile, fifty-two new products. One a 
week. Every week. On the shelf. In volume. 

That's not a promise. There are too 
many promises in this business. Thats a 
commitment. 











For more information, contact the sales agent nearest you or write the word “One” 
on your letterhead and mail to Advanced Micro Devices, Mail Operations, P.O. Box 4, 
Westbury-on-Trym, Bristol BS9 3DS, United Kingdom. 











*High reliability 
components for very 
high current ratings 


In the power electronics field as well as in 
fast switching operations the pulse 
Capability of a capacitor is all important. 
This capability is to a large extent 
influenced by the internal construction of 
a Capacitor. 


The WIMA FKP 1, a self-healing 
polypropylene capacitor with series 
wound metal foil electrodes and a floating 
electrode of plastic carrier film metallized 
on both sides, is suited for pulse 
applications with high pulse rise times. 
Metal particles flame-sprayed onto the 
electrode ends increase the contact 
reliability. 

The following examples demonstrate the 
pulse capabilities of the WIMA FKP 1 
Capacitor range: PCM 15 mm and 400 VDC 
= 1500 V/microsec.; 680 VDC = 2400 V/ 
microsec. and 1000 VDC = 3500 V/ 
microsec. In very critical applications we 
recommend that you supply written details 
for our review and comment upon which 
we can supply you with a swift and 
binding answer. 


Ask for our catalogue and before ordering 
make use of the operational data 


questionnaire. 
®) 


THE INTER-TECHNICAL GROUP INC. 
1 Bridge Street - P.O. Box 23 - Irvington 
New York 10533 - (914) 591-8822 


TAW ELECTRONICS CO. 
4215 W. Burbank Blvd., Burbank 
California 91505 - (213) 846-3911 


®Registered Trademark of Company 
WILHELM WESTERMANN - Bpee verdes 
5 


elektronischer Bauelemente - P.O.Box 234 

D- 6800 Mannheim 1 - Federal Republic of Germany 
“Visit us at Wescon ‘85 San Francisco, 

Civic Center - Stand 4203/4205” 
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Cellular Communications ’85, Online Inter- 
national Inc. (989 Avenue of Americas, New 
York, N. Y. 10018), New York Hilton, New 
York, Oct. 28-30. 


12th Computer Security Conference and 
Exhibition, Computer Security Institute (43 
Boston Post Rd., Northborough, Mass. 
01532), Hyatt Regency O’Hare, Chicago, 
Nov. 4-6. 


International Electronic Components Ex- 
hibition, French Federation of Electrical and 
Electronics Industries (SDSA, 20 rue Hame- 
lin, 75116 Paris, France), North Paris Exhibi- 
tion Grounds, Paris, Nov. 4-8. 


Gomac-85: Government Microcircuit Appli- 
cations Conference, Department of Defense 
et al. (Palisades Institute for Research Ser- 
vices Inc., 201 Varick St., Suite 1140, New 
York, N. Y. 10014), Marriott Hotel, Orlando, 
Fla., Nov. 5-7. 


ISHM ’85: International Symposium on Mi- 
croelectronics, International Society for Hy- 
brid Microelectronics (P. O. Box 3255, Mont- 
gomery, Ala. 36109), Disneyland Hotel, 
Anaheim, Calif., Nov. 11-14. 


1985 GaAs IC Symposium, IEEE (James A. 
Hutchby, Technical Program Chairman, Re- 
search Triangle Institute, P.O. Box 12194, 
Research Triangle Park, N. C. 27709), Mon- 
terey Conference Center, Monterey, Calif., 
Nov. 12-14. 


International Conference on Systems, 
Man, and Cybernetics 1985, IEEE (Russ 
Ferrell, Systems and Industrial Engineering 
Department, University of Arizona, Tucson, 
Ariz. 85721), Holiday Inn-Broadway, Tucson, 
Nov. 12-15. 


Fiber Optics: Trends and Directions ’85, 
Electronic Industries Association (2001 Eye 
St. N. W., Washington, D. C. 20006), Silver- 
ado Hotel, Napa, Calif., Nov. 18-20. 


lecon ’85: 11th IEEE Industrial Electronics 
Society Conference, IEEE (Ravi Prakash, 
Thomas J. Watson Research Center, Mail 
Stop 3-249, P.O. Box 218, Yorktown 
Heights, N. Y. 10598), Hyatt Regency, San 
Francisco, Nov. 18-22. 


CIPS Conference, Canadian Information 
Processing Society (243 College St., Toron- 
to, Ontario, M5T 2Y1), International Centre, 
Toronto, Nov. 18-22. 


SCAE 1985, Society for Computer-Aided En- 
gineering and American Fabricating Institute 
of Technology (Jan Dolman, Exposition Co- 
ordinator, American Fabricating Institute of 
Technology, 7811 N. Alpine Rd., Rockford, 
IIl.61111), Astro Village Hotel Exhibition Cen- 
ter, Houston, Nov. 19-20. 


MEETINGS 


ITC ’85: International Test Conference, IEEE 
(ITC ’85, P.O. Box 264, Mount Freedom, 
N. J. 07970), Marriott and Adam’s Mark ho- 
tels, Philadelphia, Nov. 19-21. 


Circuit Expo ’85, Worldwide Convention 
Management Company (17730 W. Peterson 
Rd., Libertyville, Ill. 60048-9989), Sheraton, 
Boston, Nov. 19-21. 


Wescon ’85, IEEE (Electronics Conventions 
Management Inc., 8110 Airport Blvd., Los 
Angeles, Calif. 90045), Moscone Convention 
Center, San Francisco, Nov. 19-22. 


Conference on Factory Automation Mod- 
els and Standards, National Bureau of Stan- 
dards and U.S. Navy (U. S. Department of 
Commerce, National Bureau of Standards, 
Gaithersburg, Md. 20899), NBS Facility, 
Gaithersburg, Nov. 20-21. 


Canadian Programmable Control Confer- 
ence and Exhibition, IEEE (Kerrwil Publica- 
tions Ltd., Trade Show Division, 501 Oakdale 
Rd., Downsview, Ontario, Canada M3N 
1W7), Hamilton Convention Centre, Hamil- 
ton, Canada, Nov. 20-21. 


Comdex/Fall ’85, The Interface Group Inc. 
(300 First Ave., Needham, Mass. 02194), 
Convention Center et a/., Las Vegas, Nev., 
Nov. 20-24. 


Scan-Tech Europe ’85, Automatic Identifi- 
cation Manufacturers Inc. (AIM, 1326 Free- 
port Rd., Pittsburgh, Pa. 15238), Jaarbeurs 
Congress & Exhibition Centre, Urtrecht, the 
Netherlands, Nov. 25-28. 


Infocoms, RAI Gebouw BV and Industrial 
Presentations (Europe) BV (Amsterdam RAI, 
Europaplein, Amsterdam, Holland), RAI Exhi- 
bition Centre, Amsterdam, Nov. 26-29. 


International Test and Measurement Exhi- 
bition and Conference ’85, Network Events 
Ltd. (Printers Mews, Market Hill, Bucking- 
ham, MK18 1JX, England), Olympia 2, Lon- 
don, Nov. 27-29. 


IEDM: 31st International Electron Devices 
Meeting, IEEE (Electron Devices Society of 
the IEEE, 655 15th St. N.W., Suite 300, 
Washington, D. C. 20005), Washington Hil- 
ton and Towers Hotel, Washington, Dec. 1-4. 


Globecom ’85: IEEE Global Telecommuni- 
cations Conference, IEEE (G. A. Ledbetter, 
South Central Bell, 365 Canal St., New Or- 
leans, La. 70140) Hyatt Regency, New Or- 
leans, Dec. 2-5. 


1st International Conference on Super- 
computing Systems, IEEE (Supercomput- 
ing Conference, P. O. Box 639, Silver Spring, 
Md. 20901), Innisbrook Resort, Tarpon 
Springs, Fla., Dec. 16-20. 
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In the search 
for precision, 
bank on 
the Swiss. 


Put money on it - NASA did! On its first If you use 100 sockets a year, or a million, 
journey into space, their shuttle Columbia you will find Precicontact versatile and reliable, 
carried over 2 million ofourcontactsin _, and you won't break the bank on price. 


vital operational equipment. , 
Precicontact, a pioneer of the 


two-piece screw machined socket 
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terminal, are one of few companies 
silage fully gold piste ue ' t t 
clips. Seventeen years of Swiss hig | 
precision manufacture has resulted in recicontac 
= PRECIMONT S.A., Case Postale 24, 
.. 1870 Monthey, Switzerland 


MIL spec approval and regular use by 
Tel: (025) 70 8151 Telex: 456257 


the world's top aerospace, telecom and 
computer producers. 
Our range of sockets covers 
~~ turned-pin and stamped contact 
Zs Versions with solder or wire- 
~—» Wrap tails for all applications; 
A patented snap-a-part and 
gem Calrier sockets; socket 
—» adaptors and custom 
models. 


_ Precicontact Ltd., 
Rembrandt House, 
Whippendell Road, Watford, 
Herts. WD1 7PQ 

Tel: (0923) 26271 Telex: 922435 













’ Precicontact GmbDH., 

~ Hohenbrunner Weg 3, by 
8028 Taufkirchen bei Miinchen, “% 

Tel. 089/6126597. Telex 528 301. : 
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HIGH SPEED CMOS LOGIC 


FROM SGS 
THE EUROPEAN CHOICE 


SGS High Speed Logic has more to offer. 


WIDE RANGE rosmoa se RIGHT HERE 
The SGS range of High | . rd x, IN EUROPE 










Speed Logic contains | &  SGS is right here in 

over 180 types covering Europe with production, 
all popular logic : central marketing and 
functions and tt includes an extensive sales and 
direct LPS replacement | distribution network. 
types. So when you This means that 

choose SGS you won't wherever you are in 
find yourself doing eS 7/005 Europe SG5 Is never 
design somersaults to AGT more than a phone call 
match technologies. ee), his away. So when you 


/ 
i td 
f/f 


“isin Y choose SS you won't 
) ) ~~ 44] be left with second line 
Service. 


COMPETITIVE 
PRICE 

SGS has invested heavily | | 

in the production of High Speed CMOS to give 
levels of production efficiency that translate 
into the best price levels on the market. 

So when you choose SGS you won't be paying 
a premium on technology. 


The European choice 





® Technology and Service 


INTERNATIONAL HEADQUARTERS SGS Microelettronica SpA, Via C. Olivetti 2 - 20041 Agrate Brianza - Italy. Tel: 39-65551 Telex: 330131 -330141-SGSAGR 
Benelux SGS Microelettronica SpA Sales Office: Bruxelles 1040, Bld. Reyersiaan, 207-209 Tel: 2-7366060 Telex 241498 + Brazil SGS Semicondutores LTDA Sales Office: 
05413 Sao Paulo, Av. Henrique Schaumann 286-CJ33 Tel: 1 1-853-5062 Telex: 37988 UMBR BR « Denmark SGS Semiconductor A.B. Sales Office: 2730 Herlev, Herlev Torv,4 
Tel: 2-948533 Telex: 35411 * France Société Générale de Serniconducteurs, 92120 Montrouge, 21-23 Rue de la Vanne Tel: 1-6571 133 Telex: 250938 F « Hong Kong 

SGS Semiconductor Asia Limited, Hunghom, Kowloon, 9th Floor, Block N, Kaiser Estate, Phase Ill, 11, Hok Yuen St. Tel: 3-644251/5 Telex: HX 63906 ESCIE HX « Italy 

SGS Microelettronica SpA Direzione Italia e Sud Europa, 20090 Assago (MI), V.le Milanofiori - Strada 4 - Palazzo A/4/A Tel. 2-8244131 (10 linee) Telex: 330131 -330141 SGSAGR + 
Korea SGS Serniconductor (Pte) Ltd. Korea Liason Office: Mapo, Seoul 121, Rm 1306 KMIC Bldg, 168-9 Yumlidong Tel: 712-7071/2/3 Telex: K 26493 « Singapore 

SGS Semiconductor (Pte) Ltd., Singapore 2056, 28 Ang Mo Kio, Industrial Park 2 Tel: 482-1411 Telex: RS 21412 ESGIES « Sweden SGS Semiconductor A.B. 19500 Marsta, 
Bristagatan, 16 Tel: 760-40120 Telex: 42 10932 * Switzerland SCS Semiconductor S.A. Sales Office: 1218 Grand-Saconnex (Geneve), Chemin Francois-Lehmann, 22 

Tel: 22-986462/3 Telex 28895 » Taiwan-Republic of China SGS Singapore (Pte) Ltd., Taipei Sec 4, 6th floor, Pacific Commercial Bldg, 285 Chung Hsiao East Road 

Tel: 2-772 8203 Telex: 10310 ESGIETWN « United Kingdom SGS Semiconductor Limited, Aylesbury, Bucks, Planar House, Walton Street Tel: 296-5977 Telex: 41-8345 « 
USA SCS Semiconductor Corporation, Phoenix, AZ 85022, 1000 East Bell Road Tel: (602) 867 6100 Telex: 249976 SGSPH-UR » West Germany SCS Halbleiter Bauelemente GmbH, 
8018 Grafing bei Minchen, Haidling, 17 Tel: 8092-690 Telex: 05 27378. Circle 136 on reader service card 


No One Should Have To Settle For 
A Mid-Range Tester That Cant Ever 
Be Anything More. 











Some companies 
make no bones about 
asking you to spend 
$150,000 or more on 
a mid-range tester that 
you ll outgrow in a 
year or two. ai 

At GenRad, 
though, we gave our 
2276 in-circuit test system 
the one option you won’t find on other testers. 

A future. 

In any configuration, the 2276 gives you twice 
the data rate and four times the memory depth of most 
other testers. When fully expanded, it gives you a 20 
MHz clock and the only full-cell, 1-megabit memory 
tests in the industry. And when you add the J-11™ 
processor option, you can cut test time by as much 
as 50 percent. 

So why settle for a mid-range tester that takes 
you nowhere. When you can have one that takes you 
anywhere you want to go. 

For more information, call 1-800-4-GENRAD. 
Or write GenRad, 170 Tracer Lane, MS13, Waltham, 
MA 02254. 


GenRad’ 


© GenRad, Inc., 1985 J-11 is a trademark of Digital Equipment Corporation. 
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SILICON VALLEY TRIO PRESSES 
FOR DUMPING TAX ON EPROMS 





AMD, INTEL, AND NATIONAL CALL JAPANESE PRICING PREDATORY 

















SANTA CLARA, CALIF. 
or the fourth time in as many 
months, the U.S. chip-making indus- 
try—losing millions of dollars a month 
in its worst year ever—has pleaded for 
U.S. government help to withstand the 
onslaught of Japanese competition. 

Three top U.S. chip makers petitioned 
the International Trade Commission last 
week for a dumping tax on Japanese 
erasable programmable read-only memo- 
ries, contending their pricing was preda- 
tory. With their complaint that Japanese 
companies were illegally _ selling 
EPROMs below cost, the three Silicon 
Valley firms—Intel, National Semicon- 
ductor, and Advanced Micro Devices— 
followed up an initial call for help in 
June from the Semiconductor Industry 
Association. At that time, the SIA, filing 
under Section 301 of the Trade Act of 
1974, asked the U.S. government to 
help in opening up Japanese markets 
|Klectronics, June 17, 1985, p. 18]. The 
SIA warned then that Japanese firms 
were suspected of dumping. 

The Justice Department has already 
begun an investigation of Hitachi Ltd., 
one of the eight companies named in the 
complaint, on charges of dumping 
EPROMs [Electronics, Aug. 12, 1985, 
p. 12]. In the meantime, Micron Technol- 


POINT MAN. Intel counsel F. Thomas Dunlap Jr. produced numbers that show how U. S. prices 


ogy Inc., of Boise, Idaho, has filed a 
separate dumping complaint against 
seven Japanese companies over dynamic 
random-access memories [Electronics, 
Aug. 5, 1985, p. 16] and coupled it with a 
civil antitrust claim for $100 million in 
damages. 

Though he declined official comment 
because the latest action is against indi- 
vidual companies and not against the 
Japanese industry as a whole, Mamoru 
Tsukamoto of the Japan Electronics Bu- 
reau, in New York, unofficially de- 
scribed the continuing series of actions 
as “legal harassment.” 

R. Michael Gadbaw, a Washington at- 


But some think 
rock-bottom prices 
come from high yields 





torney for the SIA, puts it differently. 
He says that the dumping case “is a 
part of that larger mosaic.” Indeed, the 
existing complaints and lawsuits may be 
only half the battle, since the latest ac- 
tion in the escalating U.S.-Japan semi- 
conductor wars comes as protectionist 
pressure is building in Congress. 

To back up the claim that Japanese 





for EPROMs of all types have dropped precipitously since January in the U. S. market. 
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EPROM prices are actually below cost 
and therefore dutiable under an amend- 
ment to the Tariff Act of 1930, the trio 
of companies point to an analysis of Jap- 
anese production costs that was pre- 
pared by Washington economist William 
A. Finan. 

Operating with data supplied primari- 
ly by Intel, Finan estimates that quoted 
Japanese prices were below “fair val- 
ue’—including an 8% profit mandated 
by the trade law—by $2.22 for 64-K, 
$3.28 for 128-K, and $2.97 for 256-K 
EPROMs. These are the amounts the pe- 
titioners want tacked on as duties. 

Otherwise, they warn, U.S. firms will 

lose more than $200 million in revenue 
in the next year and may be squeezed 
out of the market altogether. “The Japa- 
nese industry’s strategy of steadily 
gaining market share by...selling at 
prices apparently unrelated to cost was 
successful in the case of the 64-K 
DRAM, where the Japanese currently 
account for 70% of the market and U.S. 
producers are operating at a loss or 
have left the market entirely,” the peti- 
tion says. “The Japanese strategy will 
be equally devastating in the U.S. 
EPROM market, unless antidumping du- 
ties are imposed.” 
GOING PUBLIC. The dumping charges 
were made public at a news conference 
run by Intel corporate attorney F. 
Thomas Dunlap Jr., who displayed 
charts showing precipitous price de- 
clines in EPROMs of all densities since 
January. Until June, U.S. quotes lagged 
a month or so behind the Japanese, ac- 
cording to Dunlap’s demonstration. 
Since then, the two industries have 
slugged it out toe to toe. 

Not all industry analysts agree that 
the Japanese companies were selling be- 
low cost; some suspect that greater 
yields might have allowed them to cut 
prices sharply. One observer faults Fin- 
an’s estimate that Hitachi, which is con- 
sidered the most efficient Japanese pro- 
ducer as well as the largest, had wafer- 
sort yields of 40% on 64-K, 30% on 128- 
K, and 21% on 256-K EPROMs. These 
estimates are much too low, perhaps by 
as much as half, in the view of William 
J. McClean of the Integrated Circuit En- 
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within Hitachi said privately that the 
company had less than 3% of the U.S. 
EPROM market and did not have the 
lowest prices. 

Texas Instruments Inc., in Dallas, 
which recently unveiled a high-voltage 
CMOS technology for its new push in 
EPROMs [Electronics, Sept. 30, 1985, p. 
16], issued a carefully worded statement 
supporting “vigorous enforcement” of 
anti-dumping laws but declining to jom 
in the petition. TI is itself a major IC 
producer in Japan, where it has three 
semiconductor plants. 

The dumping petition will begin its 
trek through the trade-regulation pro- 
cess with an International Trade Com- 
mission hearing within 21 days. Final 
determination of the case should come 









gineering Corp., Scottsdale, Ariz. 

McClean also challenges as too large 
the 205-by-205-mil die size Finan attri- 
butes to the Hitachi 64-K EPROM. Com- 
parable chips have half the area, he indi- 
cates, which would provide more candi- 
date dice per wafer and greater yields 
from a given number of defects. 

Finan’s analysis does not list calculat- 
ed defect density. But McClean says 
most Japanese companies were operat- 
ing at three defects per square centime- 
ter or better, which would predict great- 
er yields than the Finan model. 

“T don’t believe that the Japanese are 
selling below manufacturing cost,” 
McClean says. 

In general, the Japanese have kept a 
low profile in replying to the charges. A 
short Hitachi statement called them | next year—as early as July or as late as 
‘without foundation.” And one source | October. -Cliford Barney 


SEMICONDUCTORS 


TOSHIBA SET TO ENTER 
POWER MOS FET MARKET 


Toshiba claims it is not targeting the 
U.S. in particular. “We want to sell 
where we can. We’ve marketed these 
products worldwide,” says a Toshiba 
spokesman. Since announcing its first 
MOS FET last October, Toshiba’s sales 
already have amounted 
to $5.6 million world- 
wide, primarily in Japan. 
This rates as a fast start 
for any product, espe- 
cially during a recession. 


























































LOS ANGELES 
Ettorts by U.S. semiconductor ven- 

dors to get government help in pro- 
tecting domestic markets has not scared 
off Toshiba Corp. from taking aim at 
one of the fastest-growing semiconduc- 
tor sectors—power MOS FETs. Toshiba 
expects to have four new products 
ready before year end to propel itself 
into the booming sector. 

The timing surprised many marketing 
officials at U.S. MOS FET companies. 
They had expected all along that heavy- 
weight Japanese competitors would be 
lured by the heady growth of the mar- 
ket. But the consensus pegged the first 
arrival as months, if not years, away 
[Electronics, June 17, 1985, p. 24]. Also 
coming as somewhat of a surprise is 
that Toshiba leads the way at this point 
rather than Hitachi Ltd., which U.S. 
companies identify as the leading do- 
mestic Japanese MOS FET supplier. 
LEAPFROG STRATEGY. But the limited 
device specifications that Toshiba has 
made available so far reveal a well-rea- 
soned strategy. The Kawasaki company 
is opting to leapfrog—for now at least— 
the lower-range power MOS FET arena 
(current ratings from 1 to 10 A at 100 to 
500 V) where U.S. producers battle it 
out, turning out millions of chips per 
month. Instead, Toshiba will address the 
higher levels (25 to 50 A at 500 to 1,000 
V). At this level, MOS-type structures in 
power devices do not yet claim a compa- 
rable foothold against less expensive es- 
tablished bipolar chips, Darlington tran- 
sistors, or hybrid modules. Thus far, no 
company has carved out a dominant po- 
sition in this range. 














Toshiba’s part,’ comments industry con- 
sultant Will Strauss, founder of For- 
ward Concepts Inc., Scottsdale, Ariz. 
Strauss, for one, is not among those 
surprised by the Toshiba move. He calls 
them “the most aggressive company in 
the discrete [component] business.” A 
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Toshiba plans 
to leapfrog the 
low-power arena 


“This is very S70.  S=_!_IUE_es time will come soon, 


INTERNATIONAL RECTIFIER LEADS IN POWER FETS WORLDWIDE 


year ago, Toshiba ranked third among 
worldwide discrete suppliers, he points 
out, but it already has pulled ahead of 
Tokyo’s NEC Corp. 

With high-power MOS FETs initially 

aimed at controls for motors of 1 hp and 
up, Toshiba is tackling a business in 
which it has roots at home and else- 
where, notes Derek Lidow, executive 
vice president at International Rectifier 
Corp., El Segundo, Calif. “They and Mit- 
subishi own that market.” 
FAST GROWTH. Lidow’s company led 
MOS FET suppliers last year (see chart) 
and still maintains the largest market 
share worldwide, according to most esti- 
mates. International Rectifier’s lower- 
power chips go into fractional-horsepow- 
er motor controls for such applications 
as disk drives and computer peripherals, 
along with industrial power uses. 

More high-power MOS applications 
could open up fast, says Erik Jansen, 
marketing manager for power MOS 
products at Siliconix Inc., Santa Clara, 
Calif. “There definitely is an awful lot 
of business, as a natural evolution going 
to higher current and higher voltages,” 
he observes. Toshiba views applications 
in robotics and precision control equip- 
ment as most promising. Siliconix in- 
tends to contend strongly for higher 
power growth and will open a new 6-in.- 
wafer fabrication line later this year to 
turn out improved products. 

Although neither To- 
shiba nor any other Jap- 
anese producer is yet go- 
ing after the entire spec- 
trum of MOS FET cus- 
tomers in the U.S., the 


most observers agree. Market growth 
alone ensures that—to nearly $700 mil- 
lion by 1990, according to recent projec- 
tions by Integrated Circuit Engineering 
Corp., Scottsdale. (ICE market estimates 
are based on dollars received by the 
manufacturer without taking into ac- 





SOURCE: INTEGRATED CIRCUIT ENGINEERING CORP, 
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tion could go to 10 W for 8,000- to 
10,000-gate chips. 

In its labs, Hitachi has achieved a 4-K 
SRAM as well as the 1,600-gate array. 
Hitachi researchers believe that in 1988, 
4-K SRAMs should be ready for comput- 
ers. It will probably take five years to 
get to VLSI levels, they say. 

A NEC spokesman says that the com- 
pany’s GaAs research group has devel- 
oped 1,000-gate logic devices and 4-K 
SRAMs. The R&D group believes GaAs 
will first be used in computers in the 
form of logic circuits with several hun- 
dred gates and cache memories. Attain- 
able integration levels now are 3,000- 
gate logic circuits and 4-K SRAMs, they 
say. Future realizable integration levels 
are logic circuits with more than 10,000 
gates and 256-K SRAMs. 

To climb to higher levels of GaAs in- 
tegration, researchers at Toshiba, Hita- 
chi, and NEC say, complementary logic 
will be needed to decrease power dissi- 
pation. Other crucial areas include fine- 
pattern lithography, improved isolation, 
high-quality epitaxy, and larger, better- 
quality wafers. As for Fujitsu, a re- 
searcher there maintains that defect- 
free 3-in. wafers are the most important 


the U.S. in consumption of discretes, 
using some $902 million worth to build 
equipment compared with about $766 
million in the U.S. 

The future implications are clear to 
Winkelmann, both for MOS FETs and 
other components. “All the integrated 
Japanese firms have to do is open their 
captive doors and let the products flow 
out.” Larry Waller 


count markups from distribution or oth- 
er sales channels.) | 

Another factor supporting expansion 
of Japanese suppliers to the U.S. stems 
from the consumption rate of discrete 
components, where the U.S. until re- 
cently led Japan, points out ICE market- 
research analyst Dean A. Winkelmann. 
But during the first: half of 1985, the 
Japanese for the first time surpassed 


HAS THE AGE OF VLSI 
ARRIVED FOR GaAs? 


Although Toshiba Corp. does not 
make mainframe computers, it sees a 
need for GaAs circuits in high-speed 
minicomputers. A Toshiba researcher 
says that device-integration levels in his 

lab are 4-K for SRAMs and 2,000 gates 
for arrays. Practical integration levels 
with present technology are 1-K for 
SRAMs and 500 to 2,000 gates for 
arrays. 

These levels depend on configuration 
and packaging. With forced-air cooling, 
heat dissipation could be 8 to 4 W per 
chip—sufficient for a chip with 3,000 to | need for building VLSI. 

5,000 gates. With liquid cooling, dissipa- | -Zom Manuel and Charles L. Cohen 


SOFTWARE 


APPLE SHUTS WINDOW 
ON LOOK-ALIKE ICONS 


PALO ALTO 

Svtwere developers may have to 
start paying closer attention to the 

way they design graphics interfaces— 

those mouse-driven icons, windows, and 

pull-down menus that are becoming pop- 

ular design features for ease of use in 





















































































RYE BROOK, N. Y. 
Ss: far, gallium arsenide integrated 

circuits have touched off excitement 
mostly among people involved in solid- 
state device development. But at this 
week’s International Conference on 
Computer Design (ICCD) in Rye Brook, 
the excitement should ripple through 
computer designers as well: a total of 
seven papers and one panel are devoted 
to GaAs very large-scale-integration 
technology. 

The excitement has built to the point 
where Purdue University researcher 
Veljko Milutinovic proclaims that the 
age of VLSI has arrived for GaAs. Actu- 
ally, the circuit densities that most re- 
searchers in GaAs are now getting for 
logic circuits and memories are just ap- 
proaching LSI. But they are becoming 
technically and economically feasible for 
computer designs. 

“There have been several significant 
advances [in digital GaAs chips] world- 
wide in the past year,” says Joe Mogab, 
director of materials and wafer process- 
ing at Microwave Semiconductor Corp., 
the Siemens AG subsidiary in Somerset, 
N.J. He notes, for example, that Nippon 
Telegraph & Telephone Corp. has dem- 
onstrated a 16-K static random-access 
memory containing over 100,000 FETs. 

Milutinovic will describe an 8-bit GaAs 
microprocessor that was developed joint- 
ly by Purdue and RCA Corp. The team 
also has a 82-bit chip in the works. 
GIANT ARRAY. Another good example of 
the levels GaAs is reaching will come 
from Hitachi Ltd. Hitachi researchers 
will talk about logic-circuit technology 
for a 1,600-gate array based on GaAs 
enhancement/depletion-mode switches 
with buffered FET logic. At other ses- 
sions, the state of the art of a full range 
of GaAs technologies will be aired, says 
Mogab, who is chairing a full day of 
papers on GaAs. 

Not all that’s noteworthy in GaAs will . 
be in evidence at Rye Brook. In Japan, 
the major computer companies—NECG, | | | that we’ 
Toshiba, Mitsubishi, and Hitachi—are | L. _ 
working with GaAs, in addition to tele- 
communications giant NTT. 
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personal computer software. If they 
look too much like someone else’s, a 
lawsuit claiming violation of “visual 
copyright” could be in the making. 
The latest victim of this concept— 
termed “nebulous” by some lawyers— 
is Digital Research Inc., a developer of 
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LOOK-ALIKES? DR] will rework its 
and windows on its screens won’t resemble those of Apple’s Macintosh (right). 











software for personal computers. Last 
week, the Pacific Grove, Calif., company 
signed an agreement with Apple Com- 
puter Inc., Cupertino, Calif., to “sub- 
stantially differentiate” certain applica- 
tions programs in its Graphics Environ- 
ment Manager (GEM) product line from 
those programs running on Apple’s 
Macintosh. To stave off litigation, DRI 
also agreed to pay Apple an undisclosed 
amount in damages. 

Apple says the interface of GEM, the 
operating system for the Atari 520ST 
and the British Apricot personal com- 
puter, uses icons, windows, and pull- 
down menus in a way “Substantially 
similar” to the Mac’s, though the Mac 
interface was not developed by Apple. It 
was the work of comput- 
er scientist Alan Kay at 
Xerox Corp.’s Palo Alto 
Research Center. 

Many computers, in- 
cluding Xerox’s Star, 


Can a picture of 
a garbage can 
be copyrighted? 


“Standing 10 Feet Away and Squinting 
Test”—does it look the same from 10 
feet away? “In this case,” he says, “the 
court viewed the games and, despite 
their differences, said the visual impres- 
sions were substantially similar.” 
Dixon says the question is a matter of 
degree: exactly how much one product 
looks and acts like another. Apple 
claims that some parts of the GEM 
Desktop operating environment, as well 
as some GEM applications programs 
such as GEM Paint and GEM Draw, are 
nearly identical to the programs with 
the same function on the Macintosh. For 
example, both include such icons as a 
trash can symbol for deleting files. 
Other companies such as Microsoft 
Corp. have released ap- 
plications software that 
looks very similar to Ap- 
ple’s programs. Though 
a Microsoft spokesman 
said the company wasn’t 


and Sun Micro’ _TUTU_a_e—€ concerned with a law- 


Inc.’s work stations, use the black-on- 
white screen with icons that resemble 
the Macintosh’s. But Apple was unde- 
terred from pursuing DRI. 

‘This is not a discussion of technol- 
ogy,” says Apple’s Kathleen Dixon of 
the Xerox PARC design. “Alan Kay’s 
design looked different than ours.” 

Apple claims the precedent for its ac- 
tion was set around 1980 in the video- 
game business. Atari Inc. and Bally 
Midway Manufacturing Co., an arcade- 
game company that utilized Atari 
games, sued Magnavox for selling a car- 
tridge game called KC Munchkin, which 
the courts found under copyright law to 
be a knockoff of Atari’s best-selling 
PacMan arcade game. 

Gordon Davidson, an attorney who 
has worked with Apple on previous 
copyright cases, says the courts then 
established a test he refers to as the 





Electronics/ October 7, 1985 


suit, Apple claims to be examining Mi- 
crosoft products. 

Apple says video games and applica- 
tions software are the same under visu- 
al copyright laws. But one industry 
watcher finds this philosophy hard to 
swallow. “All the technology [including 
the look of the interface] came from Xe- 
rox,” says Jan Lewis, president of the 
Palo Alto Research Group. “Can you 
really copyright a picture of a garbage 
can? ...I find it a little bizarre that they 
can enforce copyright on such things.” 

Judy Mervis of DRI says the rework 
of GEM must be finished by Nov. 15, 
but involves only cosmetic changes. 

Tom Byers, former product manager 
for GEM, says the agreement “sounds 
like someone [at DRI] has made a bust- 
ness decision.” Apple claims DRI has 
agreed to work with it on future soft- 
ware projects. —Denise Caruso 


































































COMPUTERS 





IBM GOES AFTER 
NUMBER CRUNCHING 


RYE BROOK, N. Y. 
be what many called the worst-kept se- 
cret in the computer industry, IBM 
Corp. last week brought out a vector- 
processing extension for its new Sierra 
3090 mainframes. IBM says the internal- 
ly installed hardware—which performs 
numerical calculations on whole arrays 
with single instructions—increases a 
3090’s speed from one and a half to 
three times when running engineering 
and scientific programs, yet it only in- 
creases processor floor space by 20%. 
Though the market for this type of 
processing power is small and the reve- 
nue payoff will not be immediate, offer- 
ing vector processing is an important 
strategy for IBM, market analysts point 
out. With the new vector-processing 
hardware, IBM is positioning itself more 
strongly in the scientific and engineer- 
ing communities as it seeks new growth 
areas to sustain its future revenue 
growth. IBM last week also pushed up 
the delivery date for its largest new 
mainframe product, the 3090 model 400. 
“The scientific community is not 
geared to IBM mainframes as number 
crunchers,” says Matt Meehan, who fol- 
lows IBM for Salomon Brothers Inc., a 
New York investment banking house. 
“But a lot of these people work for 
places that have IBM mainframes.” 
Meehan says his company surveyed 
users of computer equipment for scien- 
tific applications and found that 90% of 
them received their data from IBM 
mainframes and then manipulated that 
data on computers made by other ven- 
dors, such as Control Data Corp. Of this 
90%, “a substantial number indicated 
that they would be very interested in 
this type of [vector-processing] machine 
from IBM,” he continues. 
A GOOD DEAL. “It looks like a really 
good deal for mainframe users with a 
lot of modeling or computational needs,” 
says Carol E. Muratore, an IBM watch- 
er with Prudential-Bache Securities Inc., 
New York. “It’s a nice performance in- 
crease for a minimal amount of money.” 
Still, this market is not a huge one by 
the standards of IBM, which had reve- 
nue of almost $46 billion in 1984. IBM 
estimates that roughly 10% of all users 
of its 308X mainframe family are in the 
scientific community, and that about 
half of those users would be interested 
in the new vector facility. This would 
yield only a few hundred million dollars 
a year in revenue for IBM. The new 
vector product is available only on the 
3090 family, IBM said. It will have no 
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a year in revenue for IBM. 
Meehan says that as far as main- 
frame products are concerned, “IBM has 
pretty much saturated the commercial 
market. If they want to grow by 14% to 
15% a year, they have to move into the 
scientific and engineering side,” where 
they can capitalize on their products and 
their corporate name. 
PUSHED UP. Besides bringing out the 
3090 Vector Facility, IBM said it was 
pushing up to the fourth quarter of 1986 
from the second quarter of 1987 the de- 
livery date of its 3090 model 400, the 
four-processor version of the new Sierra 
mainframe line. 
When introduced [Electronics Week, 





ROBOTICS 


DIRECT DRIVE SPEEDS UP 
BOARD-ASSEMBLY ROBOTS 







KOKOMO, IND. 
Go! Motors Corp. sees robot arms 
with direct servomotor drive as the 
next wave in electronics and small-as- 
sembly robots. It is about to bring to 
market the results of 24% years of work 
on direct-drive robots, which can accu- 
rately pick and place electronic compo- 
nents much faster and more reliably 
than their gear-driven cousins. 
The automaker’s Delco Elec- 
tronics Division in Kokomo 
originally designed and built 
direct-drive robots to meet its 
high-volume internal needs be- 
cause no commercially avail- 
able system met its require- 
ments for speed, accuracy, and 
reliability [Hlectronics, July 
28, 1988, p.41]. Pushing the 
Delco robot technology into 
commercial markets is GMF 
Robotics Corp., Troy, Mich., a 
joint venture between GM and 
Japan’s Fanuc Ltd., with which 
Delco has set up a separate 
joint-development program. 

Direct-drive systems promise 
higher reliability and faster 
high-accuracy movement be- 
cause they do away with me- 
chanical gearing, and so don’t 
suffer from the varying torque 
outputs seen with conventional 
robot motors, vendors say. 

In June 1984, Adept Technol- 
ogy Inc., Sunnyvale, Calif, 
was first to market with a ro- 
bot driven directly by brush- 
less de servomotors, called 
AdeptOne. Adept now claims 
nearly 300 AdeptOne robots 
shipped. Now a bevy of robot 
vendors is planning to intro- 
duce direct-drive automatons 


18 





Feb. 18, 1985, p.18], IBM’s 3090 family 
consisted of the entry-level model 200, a 
$5 million two-processor machine, and 
the four-processor model 400, a $4.3 mil- 
lion upgrade to the model 200. The mod- 
el 400’s power is estimated at 39 million 
to 61 million instructions per second for 
general-purpose applications and at 54 
to 93 mips for scientific and engineering 
uses. 

Developed by IBM’s Data Systems Di- 
vision at plants in Kingston and Pough- 
keepsie, N. Y., the new vector product 
will be available in February 1986. One 
vector facility with frame costs $370,000; 
an additional vector facility costs 
$230,000, IBM said. -Robert J. Kozma 


of their own. Some eight commercial ro- 
bot vendors exhibited prototype direct- 
drive arms at the September Interna- 
tional Symposium on Industrial Robots 
in Tokyo, including Panasonic, Fanuc, 
Kawasaki, Yamaha, and Dainichi Kiko. 

Adept specifies its pick-and-place cycle 
time at 0.9 seconds, some five times 
faster than most conventionally driven 
robot arms. 













“Part of this is marketing and part of 
it is real,” observes analyst Laura Con- 
igliaro of Prudential-Bache Securities 
Inc., New York. ‘Direct drive does offer 
benefits. But because Adept is using it 
very visibly in their marketing and be- 
cause Adept happens to be doing pretty 
well, everybody and their brother is now 
looking at this feature. What we'll prob- 
ably see is a half dozen Japanese com- 
panies making families of direct-drive 
robots, and a lot of the vendors here 
will buy them and incorporate them into 
their lines.” 

The direct-drive arm developed by 
Delco engineers is in use on a modular, 
five-arm, vision-equipped system on the 
production floor. GMF plans introduc- 
tion as soon as early next year of a new 
family of direct-drive robot products. 
EYE OPENER. “When we saw which way 
they [Delco] were going, it opened our 
eyes to the potential for direct drive,” 
says Guy W. Potok, GMF’s vice presi- 
dent of engineering. “Delco has helped 
us determine what the requirements for 
the market are going to be.” 

“When we started out on this thing, 
there was absolutely nothing on the 
market that came close to what we 
needed in speed and accuracy,” explains 
Earl E. Harmes, Delco manager of 
equipment and_ tool development. 
Though several commercially available 
arms could meet Delco’s accuracy re- 
quirements, most had cycle 
times in the 8s range, not fast 
enough for Delco’s high-vol- 
ume automotive electronics 
applications. 

In production use since Au- 
gust, the direct-drive Delco ro- 
bot is being used by the divi- 
sion to surface-mount integrat- 
ed-circuit flat packs on a com- 
puter board for fuel and 
ignition control. The system 
places nine packages with 
+0.001-in. accuracy on a 5'4- 
by-8-in. board, working at two 
robot-arm cycles per board. 
Thanks to a speedy 1.5 s pick- 
and-place cycle time, with 
board station-to-station index- 
ing accomplished transparently 
during the fetch portion of the 
robot cycle, this means the 
system spits out a board with 
nine more parts on it every 8 s. 
The boards then go on to high- 
speed surface-mounting equip- 
ment from Philips, Eindhoven, 
the Netherlands, which places 
the passive components. 

Besides the performance im- 
provement of direct drive, 
Harmes notes that better relli- 
ability in high-volume applica- 


FIVE-HANDED GAME. Delco’s direct-servomotor- sive robot system tions was another major incen- 
has five arms for placing five components on boards every 3seconds. tive for design of the Delco 
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arm. Delco is building a second, more 
refined version of the original five- 
armed system that the division plans to 
have in production use beginning next 
March. That system has already “been 
put through millions of cycles without a 
failure” in tests performed at the Gener- 
al Motors Technical Center in Warren, 
Mich., Harmes says. 

The 10-in.-high Delco arm has a 14-in. 
reach and a 4-0z payload capacity. It is a 
Scara (selective-compliance assembly ro- 
bot arm) design that re- 
lies on Rockwell Interna- 
tional Corp. 65C02P2 8- 
bit microprocessors to 
control two of three dec- 
motor-driven axes. 

The first of the initial 
system’s three modules is equipped with 
an arm and a home-grown Delco vision 
system for obtaining alignment coordi- 
nates, which differ from board to board. 
The coordinates are passed on to con- 
trollers in the second two modules, each 
of which is equipped with two arms. 
Overall system control is provided by a 
Modicon programmable controller. 




















NEW YORK 
Betas projection video may no 
longer be a novel piece of family fur- 
niture, but it hasn’t exactly become a 
top-selling consumer item, either. Per- 
haps in response to the disappointing 
home market, two big names in video 
products, Sony Corp. of Tokyo and Pan- 
sonic Industrial Co., of Secaucus, N.J., 
have introduced projectors aimed at new 
turf: corporate and educational markets. 

The projectors—up and running at 
Video Expo in New York last week— 
can be hooked simultaneously to person- 
al computers and video cassette record- 
ers. They can be configured to allow 
superimposition of computer graphic im- 
ages over a moving videotape or disk 
image. 

Sony’s VPH-1030Q1 has a resolution 
of 900 lines and is priced at about 
$8,600. Panasonic’s PT-101 has an 800- 
line resolution, and is priced at about 
$5,300. These models go up against the 
ECP 2000, a similar projector already on 
the market from Canadian Electrohome 
Ltd. of Kitchener, Ontario. 

Kukio Tosa, manager of product plan- 
ning at the Sony Communications Prod- 
uct Co. in Park Ridge, N.J., says Sony 
intends to produce more than 10,000 
units for 1986-—60% to 70% of which will 
be sold in the U.S. 

James L. Greenwood, an eastern re- 
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‘Delco opened 
our eyes 
to direct drive’ 


mms Ones, including 68000- 





TV PROJECTOR MAKERS 
SHIFT AIM TO BUSINESS 


The forthcoming GMF family will in- 
clude direct-drive arms of various sizes, 
including robots for surface mounting, 
IC handling, and discrete-component 
placement, says Potok. At least some of 
the GMF line will be manufactured by 
Fanuc in Japan. A forerunner was visI- 
ble at the recent Tokyo show, where 
Fanuc showed a prototype direct-drive 
arm based on a design “conceived at 
GMF and developed by Fanuc under our 
supervision and review,” Potok says. 
Although it draws 
heavily on technology 
from the Delco system, 
the GMF family will fea- 
ture a modular design 
based on common com- 


based controllers for better versatility 
and higher performance than the Delco 
system, Potok says. “We expect that we 
will be more than competitive,” says the 
GMF official of the coming commercial 
direct-drive robot wars. “We’ll be offer- 
ing higher performance than what’s cur- 
rently available, from Adept or anybody 
else.” —Wesley R. Iversen 


gion marketing manager with Pana- 
sonic, says his company has not estab- 
lished firm sales quotas, mainly because 
there is “very little data” about the po- 
tential market. Yet he predicts “consis- 


tent, ongoing sales” because of the vast 


number of computers in use in offices 
and schools. 
ENTRENCHED. Raymond Boggs, a video 
product research consultant at Venture 
Development Corp., the Natick, Mass., 
market research company, is not quite 
so sure there is a strong market for 
such projection devices. 

Boggs says the products have a tough 
challenge ahead to “replace presentation 


devices that are well-entrenched.” More- 





AUTOMATIC SCANNING. Sony’s new projector automati- 
cally locks onto the scan signal from most computers. 





over, he adds, because most conference 
rooms are not equipped with computer 
terminals, installation of such systems 
“would require a greater commitment 
on the part of the user than simply buy- 
ing the unit and installing it.” 

The Sony and Panasonic models have 
three projection lenses side by side. The 
Sony unit has three 5'%4-in. cathode ray 
tubes—red, green, and blue—behind 
those lenses, and Panasonic’s PT-101 
has three 7-in. CRTs and color lenses. 
Electrohome’s unit has one lens, with 
the images from three 5-in. CRTs com- 
bined inside the unit before projection. 

Sony’s machine boasts easy hookup to 
computers and VCRs; all it needs in 
most cases is a cable. Panasonic’s PT- 
101 can hook up to many microcomput- 
ers, including most Apples, the IBM PC 
and compatibles, and NEC machines, 
but needs a separate interface box. 

Superimposition of RGB-2 signals 
over a moving video image is possible 
only through the use of special comput- 
er software to control the images fed 
into any of these projectors. 

Sony had its projector on display with 
a screen about twice the size of Pana- 
sonic’s. Even with a much larger screen, 
the Sony image was somewhat sharper, 
but Panasonic’s was brighter. 
MULTISCAN. A major feature of Sony’s 
projector is a multiscan capability, 
which allows projection of screen im- 
ages from most micro-, mini-, and main- 
frame computers, automatically locking 
onto the scan signal. The multiscan sys- 
tem is essentially the same one Sony 
used in an earlier monitor [Hlectronics- 
Week, Oct. 8, 1984, p. 34]. 

Sony’s multiscan technology over- 
comes some pretty fair stumbling blocks 
for projection of computer images. Un- 
standardized, the horizontal and vertical 
scan rates of different computers can 
vary considerably. 

“Every computer [type] has different 
horizontal-scanning __ signal-frequency 
characteristics,’ says Sony’s Tosa. 
“With current projection TVs you have 
to adjust projectors internally almost ev- 
ery time you want to connect a different 
computer. It’s a headache.” 
Sony’s multiscan technology 
includes a frequency-to-volt- 
age converter and automatic 
locking circuitry to counter 
that problem. The machine 
can then identify the voltage 
and automatically lock it in 
for steady registration. A 
manual registration control 
allows the user to realign the 
image on its screen without 
moving the projection unit. 

Though still unable to han- 
dle the full range of scan 
rates, the Sony model fea- 
tures a “scan-rate window” 
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that allows the unit to accept scan rates 
ranging from 15 kHz to 26 kHz horizon- 
tal and from 50 Hz to 100 Hz vertical. 
Sony says the projector connects with 
about 80% of current computers by 
plugging in a standard RGB-1 or RGB-2 
connector. 

THE COMPETITION. Sony and Panasonic 
are not the first to come up with ma- 
chines that will project computer and 
video images. Nor is Sony the first to 
make computer hookup easy. 

Canadian Electrohome offers its ECP 
2000, which has a resolution of 1,200 
lines, for about $14,000. A video unit can 
be hooked to it simultaneously with a 


MICROPROCESSORS 








LONDON 
A’ the transputer’s long-awaited 

launch, staged in London, New 
York, San Francisco, and Tokyo last 
week, Inmos International ple added 
substance to its claim that the trans- 
puter is the first microprocessor suited 
to parallel-processing architectures. 

Inmos released performance bench- 
marks that put the transputer, which is 
based on a reduced-instruction-set com- 
puter architecture, ahead of any other 
microprocessor announced so far, and it 
showed two working hardware systems. 
It mtroduced three transputer-evalua- 
tion boards and two interface chips that 
help connect the transputer to systems 
based on other micro- 
processors. And the com- 
pany outlined develop- 
ment plans, among them a 
second-generation trans- 
puter with an _ on-chip 
floating-point multiplier. 

In assuring customers 
that samples would be 
ready by the first quarter 
of 1986, Inmos said trans- 
puter production at its 
Newport, South Wales, 
plant now runs at 1,000 
wafer starts a month. 
Current production is go- 
ing into board-level devel- 
opment products, which 
are on sale now. 

The first transputer, 
the 32-bit T414, has a 50- 
ns cycle time and executes 
about 10 million instruc- 
tions per second. Inmos 
says the 76-mm? chip runs 
high-level-language _ pro- 
grams some 4 times fast- 
er than a Motorola 68020, 
9 times faster than an In- 
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INMOS FINALLY UNVEILS 
THE 32-BIT TRANSPUTER 
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computer and it will project an image up 
to 168 in. diagonally (Sony’s goes to 200 
in.). Electrohome’s unit does not offer 
automatic scanning, but it will hook up 
directly to any computer that puts out 
either an RGB or a composite signal. 
Simultaneous display—without projec- 
tion—has also hit the market before. 
Digital Equipment Corp., Maynard, 
Mass., sells an Interactive Video In- 
structional System (IVIS) that can si- 
multaneously display computer and vid- 
eo images on a monitor. IVIS is de- 
signed for individual use, but one user 
reports hooking it up to a TV projector. 
-Tobhias Naegele and John F. King 






tel 286, and 12 times faster than a Na- 
tional Semiconductor 32032. On single- 
precision floating-point operations, it is 
15 times faster than a 68020 and 20% 
slower than a 68020 with a coprocessor. 

But what makes the transputer radi- 
cally different from other microproces- 
sors is its 2-K bytes (4-K bytes in a ver- 
sion due next spring) of on-chip memory 
and its four asynchronous communica- 
tions channels, which have a combined 
data-communications capacity of 5 me- 
gabytes/s. These two features support 
the transputer’s ability to work effi- 
ciently in large arrays [Electronics, 
Nov. 17, 1988, p. 109]. 

The communications channels form 
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TRYOUTS. The IMS-B001-1 is one of the evaluation boards that carry Inmos’ 
transputer, a processor chip designed for parallel-computing systems. 





transputer-to-transputer links, with 
which the system designer can spin a 
web of cooperating processors. The net- 
work of links, which replaces a shared 
bus, lets a system execute at thousands 
of mips, Inmos claims. 

LINEAR GROWTH. To demonstrate that 
adding transputers can increase perfor- 
mance in proportional increments, In- 
mos had a 100-mips system with 10 
transputers running a graphics applica- 
tion. Company personnel switched in dif- 
ferent numbers of processors to show 
the change in speed. A prototype of 
Meiko Ltd.’s Computing Surface, which 
uses 16-bit transputers and delivers 
around 500 mips, was also running at 
the Inmos introduction (see story, p. 48). 

More than two years ago, Inmos in- 
troduced its Occam language for paral- 
lel processing and software-development 
systems for the language. The new 
transputer boards can execute Occam 
programs written on those systems. 

First to go on sale are three boards 
for the T414. Each board comprises one 
transputer; bootstrap firmware; 64-K 
bytes, 1 or 2 megabytes of random-ac- 
cess memory; and two RS-232-C ports. 
The transputer’s communications chan- 
nels are accessed through edge connec- 
tors, so the cards can be linked to form 
an array. A board carrying several 
transputers is in the works. 

Next month, Inmos will unveil devel- 
opment software and an evaluation 
board for use with the IBM Corp. Per- 
sonal Computer and PC AT. The soft- 
ware runs on a system with 640-K bytes 
of RAM and a hard-disk drive. The 
board, which carries a T414 and 1 mega- 
byte of RAM, plugs into a 
PC expansion slot. Inmos 
also expects to introduce 
Fortran, Pascal, and C 
compilers by mid-1986. 

The two link-adapter 
chips introduced last week 
complete one end of a 
transputer | communica- 
tions channel when inter- 
facing to a microprocessor 
bus or to a serial link. 
Two of the chips can be 
connected back-to-back to 
form a complete Occam 
channel. The chips can 
also be teamed with an- 
other processor to emu- 
late a  transputer—but, 
warns Peter Cavill, direc- 
tor of microcomputer 
products, the emulation 
would be very slow. The 
C001 connects the Inmos 
serial link with two byte- 
wide interfaces, one for 
input and the other for 
output. The C002 ties a 
transputer channel to a 
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conventional microprocessor bus. 

Under Douglas Stevenson, Inmos’s 
new chief executive, transputer manu- 
facture is the top priority of Inmos’s 
Newport plant. A process variant has 
been developed at the firm’s Colorado 
Springs plant specifically for the tran- 
sputer. A further process refinement, 
adding selective-metalization capability, 
will shortly be phased in to allow Inmos 
to make smaller memory cells. It will be 
used to make the T424, the 32-bit tran- 
sputer with 4-K bytes of on-chip RAM 
that is due by mid-1986. 
PLANS. Inmos plans to introduce a 16-bit 
transputer and a disk controller during 
the first quarter of 1986. The disk con- 
troller is a transputer-based chip that 
lets a user set up the disk’s data-block- 
ing scheme and choose his own error- 
correction protocols. “We can snip off 
the [software] process running the file 
handling and run it in the disk controller 
itself,” says Ian Pearson, director of mi- 
crocomputer operations. 

And Inmos is just starting the design 
of a second-generation transputer. The 
company is completely reengineering 











Transputer production 
has top priority at 
new South Wales plant 










the RISC processor to obtain a 30% 
shrink and 30% speed increase. The 
freed silicon area will be used to add a 
floating-point multiplier and a small pro- 
cessor for link-control functions. “We 
are able to reengineer the processor be- 
cause we have never released its in- 
struction set,’ says Cavill. “The only in- 
terface we present to the customer is a 
high-level language such as Occam, C, 
or Pascal.” The new chip is scheduled to 
arrive in the the first quarter of 1987. 

Whether the world is ready for the 
transputer remains a question, but there 
are some noteworthy straws in the 
wind. In addition to the system from 
Inmos spinoff Meiko, the transputer al- 
ready figures in the European Esprit 
project and Britain’s Alvey fifth-genera- 
tion computer effort. Plessey’s Roke 
Manor Research Establishment and the 
Royal Radar Research Establishment 
are enthusiastic about the transputer 
for military signal processing. 

At least one company is evaluating 
the transputer for factory-automation 
applications, Inmos officials say. And 
one small consultancy, Smith Associates 
Ltd., Cobham, Surrey, is using it in an 
automatic fingerprint-recognition sys- 
tem. The system comprises an array of 
100 transputers teamed to a disk sub- 
system and is reported to achieve a 
nominal execution rate of 5 billion in- 
structions per second. -Kewn Smith 
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LIMEIL BREVANNES, FRANCE 
2-bit analog-to-digital converter 
from the Laboratoires d’Electroni- 

que et de Physique Appliquée (LEP) 

could lead to a leap in performance for 
future digital-signal-processing systems. 

The gallium arsenide chip runs at 1 GHz 

and consumes a mere 16 mW. 

The LEP, the principal French re- 

search laboratory of Philips, the Nether- 
lands, set out to develop the converter 
because its engineers were convinced 
that the present capabilities of data-ac- 
quisition circuits would limit the perfor- 
mance of future generations of signal- 
processing systems as well as telecom- 
munications, oscilloscopy, and radar sys- 
tems. All these applications will soon 
require ultrahigh-speed medium-resolu- 
tion ADCs, they say. 
SPEED LIMIT. The snag is that though 8- 
bit ADCs are already available in silicon, 
their speed is limited to about 100 
MHz—just one tenth the speed neces- 
sary for the applications in question. 
GaAs is fast enough but has been found 
wanting on two other counts. First, 
GaAs comparators tend to have low sen- 
sitivity. Second, operating in the giga- 
hertz range, their power consumption 
has so far been prohibitively high. Both 
these factors combine to limit their reso- 
lution to only a couple of bits. 

Thierry Ducourant, the LEP engineer 
































































































QUICK SAMPLE. LEP’s 2-bit analog-to-digital 
converter has an original comparator design, 
operating at 1 GHz and dissipating 16 mW. 






























DATA ACQUISITION 


ADC USES ONLY 16 mW 
TO RUN AT DIZZYING 1 GHz 
































coordinating the project, believes ~his 
team has found a way to increase sensi- 
tivity and lower power consumption. 
The laboratory’s experimental ADC, 
though currently implemented as a 2-bit 
circuit, was designed so that it could be 
expanded to the 8-bit resolution needed 
by practical applications. Officials of the 
research facility will not discuss how it 
is possible to expand the resolution, nor 
will they talk about commercial prod- 
ucts that might result from their work. 

The LEP’s technology features FETs 
with l-wm gates and 4-~m drain-source 
spacing. Changing from the more com- 
monly used normally-on, or depletion- 
mode, FET technology to the LEP’s nor- 
mally-off enhancement-mode process 
achieved a dramatic decrease in power 
dissipation, claim the LEP researchers. 
This results mainly from the elimination 
of parasitic effects that plague deple- 
tion-mode circuits and result in intoler- 
ably high hysteresis. 

SINGLE CLOCK. LEP engineers solved 
the sensitivity problem by coming up 
with an original comparator design that 
provides sensitivity of +10 mV at 1 GHz 
per comparator. The ADC uses four 
comparators (a converter with a resolu- 
tion of n bits requires 2" comparators) 
in a parallel structure. Central to the 
design of each comparator is a wide- 
band, low-gain amplifier that amplifies 
the difference between the input signal 
to be digitized and a reference voltage. 

A flip-flop controlled by an external 
clock is inserted in each amplifier for 
synchronization purposes. The single 
clock simultaneously activates the com- 
parators whose flip-flops are in the en- 
abling state. The activated circuits com- 
pare the input signal with four refer- 
ence levels implemented by means of a 
simple resistive ladder. 

This architecture, essentially a sam- 
ple-and-hold circuit, avoids the pitfalls 
of the standard semiparallel two-clock 
architecture. The two-clock approach 
splits operation into two successive con- 
versions, each providing half the de- 
sired resolution. But an increment of 
time and some sensitivity are lost in 
each conversion, a disadvantage the 
single-clock LEP circuit does not share. 

At 1 GHz, the converter matches the 
speed of the only other similar circuit 
on which results have been published, 
that of RCA Corp. But the LEP chip far 
outdoes RCA’s in power consumption. 
RCA’s 2- and 3-bit converters, reported 
in 1988, consume between 150 and 200 
mW per bit. —Robert T. Gallagher 
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SERIES 32000 IS A TRADEMARK OF NATIONAL SEMICONDUCTOR CORPORATION. 


“ 




















‘Tcan tell by the look on your face. 
Youve been talking to marketing 






about the new system again.” 

“How're we going to do it f you 
have to create memory manage- 
ment and floating point units 
out of thin air?” 

| ‘Thats not a problem—” 
“On time and on budget?” 
“We're going to use a complete 
32-bit chip set—" _ 

“We cant make a system out of 
data sheets. We need product, not 
Promises.’ 

_ ‘T'm talking about the Series 
32000 family Its real. lts here. 
llikettand the softwarepeople = 
love it.Whatmoredoyouwant??” 


dinary new 








BAUSCH & LOMB 
SELLS DIVISION... 


Bausch & Lomb Inc. has ap- 
parently finished divesting it- 
self of its industrial-instru- 
ments businesses a year af- 
ter it initiated a campaign to 
focus on medical and labora- 
tory markets. The final twist 
to the spinoff involves Hous- 
ton Instrument, a manufac- 
turer of plotters and digitiz- 
ers. Bausch & Lomb is sell- 
ing the Austin, Texas, compa- 
ny to Ametek Inc., New 
York, for $46 million. Hous- 
ton Instrument, founded 26 
years ago and acquired by 
Bausch & Lomb in 1967, em- 
ploys 425 workers in Austin. 
The Rochester, N. Y., optical 
company has sold four other 
industrial-instrumentation op- 
erations that produce indus- 
trial controls, scanning elec- 
tron microscopes, and analyt- 
ical equipment. 


.. AS BUYER SEEKS 
HIGH-TECH NICHE 


Ametek, a manufacturer of 
electrical motors and indus- 
trial scientific equipment, is 
trying to position itself in the 
mainstream of new high-tech 
markets through a series of 
acquisitions and new-product 
developments. Earlier this 
year, Ametek bought Pana- 
larm Co., a maker of industri- 
al instruments in Chicago; 
Carsonite, a producer of com- 
posite materials in Carson 
City, Nev.; and Orionics, an 
optical-fiber test-systems 
company in Bozeman, Mont. 
In late August, Ametek’s en- 
gineers in Pasadena, Calif., 
demonstrated a parallel-com- 
puting system that can link 
up to 64 processing nodes. 


CBEMA SEES RISE 
IN 1985 REVENUE 


The Computer and Business 
Equipment Manufacturers 
Association, Washington, 
forecasts an increase in reve- 
nue from _ data-processing 
equipment and services dur- 
ing 1985. The CBEMA says 
revenue from the sale of 
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computers and related equip- 


ment and services and the 
sale of software and related 
services will increase by 
11.5% to $141.7 Dillion in 
1985, up from $127.1 billion in 
1984. Computer equipment 
and services should rise 10% 
to $101 billion, from 1984’s 
$91.8 billion, as software and 
related services jump an esti- 
mated 15.5% to $40.7 billion 
in 1985, from $35.3 billion last 
year. The CBEMA also pre- 
dicts that microcomputer 
sales will rise by 10% in 1985 
to $8.5 billion, from $7.9 bil- 
lion, as minicomputer reve- 
nue increases 11% to $4.7 bil- 
lion, from $4.2 billion in 1984. 


NYNEX AND NTT TO 
SWAP EXPERTISE 


Two newly privatized tele- 
phone companies—Nynex, of 
White Plains, N. Y., and Nip- 
pon Telegraph & Telephone 
Corp., Tokyo—have signed a 
statement of intent to share 
each other’s marketing ex- 


pertise. A previous memo 
signed by the two telecom- 
munications giants last July 
called for a personnel and in- 
formation exchange program. 
This has now been further 
defined as a trial exchange of 


marketing representatives 
and mutual assistance in 
evaluating products, equip- 
ment, and services, and in as- 
sessing worldwide marketing 
opportunities. 


MICRO OUTLOOK | 
BRIGHT IN EUROPE 


The European electronics in- 
dustry can expect steady 
growth in the low-end micro- 
computer hardware and soft- 
ware market through 1990, 
according to a study by Frost 
& Sullivan Inc. The New 
York market research compa- 
ny says that the hardware 
market will be worth $6.93 
billion by 1990, more than 
double this year’s $3.079 bil- 
lion. Software sales in West- 
ern Europe for low-end mi- 
crocomputers could reach 
$6.87 billion in 1990, a big in- 
crease over this year’s $1.297 


strong Japanese challenge in 
the home and small business 
computer sectors of the mar- 
ket with the introduction of 
second-generation machines. 
It also predicts that the edu- 
cational segment will grow at 
a much faster rate than will 
the small business and 
home/hobbyist segment. 


AT&T TO SUPPLY 
ATEX HARDWARE 


AT&T has reached a tenta- 
tive agreement to supply 
hardware for the next gener- 
ation of computer publishing 
systems from Atex Inc., a 
Kodak subsidiary in Bedford, 
Mass. In the next few 
months, the signed letter of 
intent should lead to a long- 
term multimillion-dollar con- 
tract under which AT&T will 
supply software, networking 
products, and both fault-tol- 
erant and general-purpose 
computers. The agreement 
covers both current and fu- 
ture products. 


RISE SEEN FOR 
CHEMICAL SALES 


Free-world consumption of 
electronics chemicals and ma- 
terials will reach $15 billion 
in 1989, up from about $8 bil- 
lion in 1984, according to a 
study by Charles H. Kline & 
Co., a Fairfield, N.J., market 
research company. This 
equals an average annual 
growth rate of 14% over the 
next five years. The U.S. will 
remain the largest consumer 
of these raw materials—14 
major product categories in- 
cluding organic and inorganic 
chemicals, polymers, and 
metals. But as a percentage 
of the total demand, U.S. 
consumption, estimated to 
rise from $4 billion in 1984 to 
$6 billion in 1989, will decline 
relative to the rest of the 
free world. Domestic demand 
by 1989 will represent 42% of 
the world total compared 
with 47% in 1984. Japanese 
consumption of electronics 
chemicals and materials will 
rank second at $5 billion in 
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billion. The study predicts a 1989 (32% of the total), com- 


pared with $2 billion last 
year. Although Southeast 
Asia currently ranks last in 
demand for these products at 
$700 million, it will enjoy the 
fastest growth rate in the 
free world—exceeding $2 bil- 
hon by 1989. 


ERICSSON QUITS 
U.S. PC MARKET 


One year in the topsy-turvy 
U.S. market for personal 
computers is all Ericsson Inc. 
wants. The American opera- 
tion, jointly owned by L. M. 
Ericsson of Stockholm and 
Atlantic Richfield Co. of Los 
Angeles, announced last 
week it will end U.S. sales of 
Ericsson’s personal computer 
products, including a_ unit 
compatible with the IBM Per- 
sonal Computer. About 175 
dealers and product represen- 
tatives have been signed up 
in the U.S. by Ericsson since 
1984. None of the dealerships 
will be renewed after Dec. 
31. Ericsson—which recently 
moved its U.S. headquarters 
from Greenwich, Conn., to 
Richardson, Texas—is now 
attempting to focus its core 
business strategy on Ameri- 
can telecommunications mar- 
kets. Personal computers ac- 
counted for 2% of the reve- 
nue. Ericsson, which intro- 
duced its first personal 
computers in 1982, will con- 
tinue marketing desktop 
work stations in Europe. 


NASA GETS 
SUPER CRAY 


What is billed as the world’s 
most powerful supercom- 
puter, a Cray-2 model 2002, 
began operations last week 
at the National Aeronautics 
and Space Administration’s 
Ames Research Center in 
Mountain View, Calif. The 
Cray, with a memory of 256 
million 64-bit words, will be 
used for simulating aircraft 
flight. It is the first major 
component in a NASA system 
targeted to perform at the 
rate of a billion floating point 
operations a second by 1987. 
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Small but mighty 







RMS Voltmeter URE - DC to 20 MHz, 41 digits 

The handy unit for lab and systems (optional IEC bus). True 
rms measurement 50 ,.V to 300 V (crest factor >5). Many 
readout functions: dBm, dBV, %, dB. Basic error 0.5 %. 
Built-in lowpasses 4/20/100 kHz. 





Sonineaizere Generator SPN - 1 Hz to 1.3 MHz 


Levelrange0.1 mVto 10 V. Flat frequency response +0.5 %; 
distortion 0.03 %. Input for external reference frequency 

(1 MHz). Switch-selectable source impedance (5/50/6000). 
Simple, convenient keypad settings; quasi-continuous varia- 
tion with rotary knob. Full IEC 625-1/IEEE 488 programm- 
ability. 


Digital Multimeter UDL 33 
DC to 20 kHz; 100 xV to 1000 
(750) V; 1 wAto 10 A; 100 mQ 
up to 20 MO. Basic DC error 
0.1%. Handy, sturdy, 
complying with safety 
standards, 32-digit LCD 
with automatic zero setting, 
polarity and battery 
indication, 32 measurement 
ranges. Hi-Q and Lo-2 
operation, 10 MQ input 
impedance in all ranges. 





Oecmicstoel BOP - DC to 30. Mitz ‘i abee) 
Value-for-money 2-channel scope for production and service. Sensitivity 

1 mV/div to 2 V/div, timebase 20 ns/div to 0.5 s/div; deflection error +3 % 
(from 5 mV/div). Autotrigger and TV field or line sync triggering. Built-in 1-kHz 
calibration source. Modes: CH1, CH2, CHOP, ALT, XY, AC, DC, x 10 time- 
base. 


Oscilloscope BOL - DC to 100 MHz (below) 

High-grade 4-channel scope for lab and R&D. Sensitivity 2 mV/divto5 V/div; 
2 independent timebases for 2 ns/div to 0.5 s/div; deflection error +2 %. 
Autotrigger, variable holdoff, TV field or line sync triggering. Built-in 1-kHz 
calibration source. Modes as for BOP plus 8-trace display (4 signals and 

4 magnified extracts). 





Ask for the data sheets. 


Rohde & Schwarz GmbH & Co. KG 
Postfach 80 14 69 

D-8000 Muenchen 80 

Federal Republic of Germany 
Telex 523 703 (rus d) 

Tel. internat. + (49 89) 41 29-1 


Dmzaones mms nts ROHDE & SCHWARZ 
We plan and supply stationary and mobile 

systems, also on a turn-key basis. ; ; 
R&S services comprise installation, maintenance, Measuring Instruments and Systems - Sound and TV Broadcasting 
calibration, training and documentation. Radiomonitoring and Radiolocation - Radiocommunications 


1 L2 E 08/4 


Circle 140 on reader service card 











COMPANIES | Corp., Framingham, Mass. “They need 












WESTFORD, MASS. 
wi football teams and electronics 
companies, the pressure for a big 
play grows after three subpar quarters. 
So Masscomp, struggling for most of a 
year, recently launched a long pass 
downfield with the announcement of a 
new line of multiprocessor computers. 

The company hopes its new products 
will accomplish two goals: rejuvenate its 
efforts to score big in the high-perfor- 
mance work-station market and resur- 
rect the growth patterns that it sus- 
tained in its early days as a startup. 

For Masscomp, as for many other 
electronics companies, the recent down- 
turn in fortunes was abrupt. From its 
founding in 1981, the computer maker’s 
revenue grew to $45 million in fiscal 
1985, twice 1984’s level. 

But Masscomp’s revenue declined in 
the last two quarters of fiscal 1985 
(which ended June 29), and the company 
expects that revenue for the first quar- 
ter of fiscal 1986 will be no better than 
flat compared with the fourth quarter. 
In addition, it posted a loss of nearly 
$1.7 million in 1985’s fourth quarter and 
will post another loss in the quarter just 
ended Sept. 30. In an austerity move in 
August, the company slashed wages 
and salaries across the board. 

Masscomp—formally Massachusetts 
Computer Corp.—has attempted to cre- 
ate a niche in the work-station market 
for itself with a triple-bus architecture 
and an emphasis on other innovative 
technology. Its latest computers [Elec- 
tronics, Sept. 30, 1985, p. 54], which con- 
tam up to four processors, extend the 
company’s innovations into even high- 
performance ranges. But regardless of 
how technically superior new multipro- 
cessor computers are, Masscomp will 
likely still face marketing problems. 

Douglas Rowan, vice president of 
marketing, quality, and service, says the 
major difficulty has been differentiating 
Masscomp from other work-station ven- 
dors. Although Masscomp sells work 
stations, it targets real-time data acqui- 
sition and technical computing as its 
bread-and-butter markets. 

The company is also striving for a 
reputation as a very-high-performance 
or “microsupercomputer company.” At 
the top end of the new line of machines, 
Masscomp claims to offer 10% of the 
performance of a Cray Research Ince. 
supercomputer for less than 4% of the 
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MASSCOMP BETS 
ON MULTIPROCESSORS 


COMPANY NEEDS TO REJUVENATE ITS MARKETING STRATEGIES 
AND RETURN TO HIGH-GROWTH DAYS OF THE PAST 





bigger machine’s price. Masscomp says 
the same system, which includes four 
Motorola Corp. 68020 processors, will 
also outperform a Digital Equipment 
Corp. VAX 11/780 for less money. 
Whether those performance levels can 
be achieved is one issue, but it is unlike- 
ly that performance itself can rescue 
Masscomp from the “JAWS” syn- 
drome—that is, being perceived by cus- 
tomers as “Just another work-station”’ 
vendor. “If they want to compete [in 
technical computing and real-time mar- 
kets], they have to stop getting people 
to say, ‘Sun, Apollo, and Masscomp,’”’ 
says Adam Zais, a program manager at 
market researcher International Data 







somebody to paint a picture of them- 
selves as the hot-box guys.” 

In fact, building high-performance 
machines for its market niche has been 
Masscomp’s idea from the beginning, 
says Lorrin Gale, vice president of engi- 
neering and a company cofounder. Be- 
fore the founding of the company in Au- 
gust 1981, venture capitalists, through 
some intermediaries, approached Gale 
with the idea of building a laboratory 
Apple-type machine costing about 
$15,000. But he had another idea. 
SERIOUS BUSINESS. “What I wanted to 
build was a more serious machine for 
the man who had $50,000—a _beefier 
product,” says Gale. The idea arose be- 
cause he believed the major minicomput- 
er makers had begun to move away 
from that market in their strategic fo- 
cus. Machines designed to serve a broad 
array of users can’t provide the perfor- 
mance of specialized real-time data-ac- 
quisition computers, Gale says. Some 
major vendors dropped out of the mar- 
ket completely, while others made it a 


OPTIMISTIC. Masscomp president August Klein (left) and vice president Douglas Rowan hope 


the new line of multiprocessor computers will lift the company out of its financial doldrums. 
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minor part of their business. 

Building a higher-range—read more 
expensive—machine actually requires 
less startup money, says Gale. “To build 
a good low-end machine requires lots of 
capital to get the price down. In a mid- 
range machine, you're selling the intel- 
lectual content—what you're selling is 
‘goodness’ rather than low cost.” 

When Gale, who was an operations 
manager and worked on advanced devel- 
opment and planning at DEC before co- 
founding Masscomp, presented these 
thoughts to the venture people, “They 
shrugged their shoulders and_ said, 
‘Okay, whatever you want to do is okay 
with us,’” says Gale. Three rounds of 
venture financing brought the startup 
more than $16 million. And a public of- 
fering in August 1984 generated over 
$37 million. 

On the product side, Masscomp 
shipped its first system in November 
1982 and its 1,000th system last May. 
The customer base is divided equally be- 
tween end-users and over 70 original- 


equipment manufacturers. “Our basic 


strategy was to sign up a lot of little 
companies,” says Klein, “hoping that a 
number would be successful. We’ve suf- 
fered from that in this 
environment. Some 
have not grown as an- 
ticipated, but interest- 
ingly, none has failed.” 

By this past sum- 
mer, however, salaries 
for all 540 of the company’s employees 
were slashed by between 6% and 12%, 
depending on level. Klein chose wage 
cuts rather than layoffs because they 
provide more immediate cost savings 
and because he wants to keep people in 
place for production in the event of a 
business upsurge. One official reports 
that no one has yet left Masscomp as a 
result of the salary cuts, perhaps partly 
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New computer 
outperforms VAX 
but costs less 








because the company also offered stock 
options to all employees at the time of 
the salary cuts. 

Klein attributes Masscomp’s expected 
loss in the quarter to the expense of 
developing new products and the gener- 
al downturn. But he also says that one 


of the problems with the computer busi- | ° 
ness currently is that customers are | 1 


BOTTOM LINES 












waiting for new products. So he has Ca 


high hopes for the company’s new multi- 
ple-processor machines. 

GROWING ABROAD. International opera- 
tions are another source of optimism for 
Klein and his crew. With Masscomp op- 
erating abroad for only 18 months, the 
overseas market is now responsible for 
8% of company revenue, all of it in EHu- 
rope. Masscomp recently began opera- 
tions in Japan and reports that business 
there is off to a good start. It projects 
that international sales this year will 
rise to the 10% to 12% range, with 2% 
coming from outside Europe. 

And as a company that prides itself 
on reliability, Masscomp is crowing 
these days about beating out a manu- 
facturer of fault-tolerant computers in a 
recent competition to sell computers to 
the U.S. Patent Office. 

But the company’s 
current difficulties 
meant that the devel- 


of computers entailed 


opment of a new line | 


more than the usual | 
number of risks, both | ; 
































financial and technical. Masscomp’s en- | to 


gineering development schedule, for ex- | ie 
ample, was set to coincide precisely with -. 







the planned availability of new proces- | 


sors. Masscomp shipped its new systems | 






to beta sites in August only two weeks = 


after getting its first working chips 


from Motorola. “On a gamble basis, you | 
wouldn’t want to go any farther than | 1 
—Craig D. Rose | . 


. AND REVENUE HAS SLIPPED 


we did,” says Gale. 
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TOKYO 
Ji two years ago, Sachio Senmoto 
was an established researcher in dig- 


pon Telegraph & 
Telephone Corp., then 
a government tele- 
communications mo- 
nopoly. His position 
was secure, his fu- 
ture ensured. 

Then Senmoto met 
a man who chal- 
lenged him to do 
what is almost un- 
thinkable for a Japa- 
nese professional: 
leave his job to help 
establish a new com- 
pany to challenge the 
very giant for which 
Senmoto worked. The challenger was 
Kazuo Inamori, who at 27 started Kyo- 
cera Corp. and built it into a world lead- 
er in ceramics. Inamori wanted to create 
a private consortium to offer data-trans- 
mission services in competition with 
NTT in the soon-to-be-deregulated Japa- 
nese telecommunications market. 





AMSTER LEADS 
IRWIN INTO BLACK 


ANN ARBOR, MICH. 
i hasn’t been easy for Herbert 8. Am- 
ster and his co-workers at Irwin Mag- 
netic Systems Inc., but it looks as if the 
company has found a niche. “We did 
about $12.5 million worth of business in 
the year ended June 30, up from practi- 
cally nothing the year before,” says Am- 
ster, named chairman in May. The com- 
pany, which manufactures minicartridge 
tape-drive systems used to back up per- 
sonal computer Winchester disks, 
turned profitable this calendar year and 
will have sales of more than $25 million 
in the current fiscal year, he adds. 

As a low-cost alternative to conven- 
tional %4-in. streaming tape drives, the 
minicartridge system developed by Ir- 
win has turned into a strong business, 
in which Irwin now occupies the catbird 
seat. This success comes despite the cur- 
rent slump in the personal computer 
industry. 

But as Amster can attest, the road to 
market leadership has hardly been 
smooth. In 1981, he joined the company 
known as Irwin International Inc., 
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ital transmission and fiber optics at Nip- 



















GLOBAL. Senmoto wants an 
international company. 





PLAYERS 


SENMOTO JOINS STARTUP, 
TAKES ON OLD EMPLOYER 


“He saw the new trend, and so did I,” 
says Senmoto. “I was 39 years old. It 
was a big choice for me. It took me one 
month to decide.” Some 225 firms led by 
Kyocera, Mitsubishi, and Sony 
are in the consortium, called 
Daini-Denden Inc. It will begin 
operations in the fall of 1987. 

Senmoto, senior vice presi- 
dent, is at 42 one of the youn- 
gest top executives in Japan. 
He seems to enjoy being dif- 
ferent. Though he was born in 
Nara, an ancient city with a 
Buddhist tradition, Senmoto, 
his wife, and four children be- 
long to Japan’s tiny Roman 
Catholic population. “It’s God’s 
will that I have done what I 
have done,” he says. 

His achievements are nota- 
ble. After winning a Fulbright fellow- 
ship for graduate study at the Universi- 
ty of Wisconsin, Senmoto earned his 
doctoral degree at the University of 
Florida and won another scholarship 
from the National Science Foundation. 
“T owe a lot to the U.S. government, 
and I feel an obligation to return what I 


founded two years earlier by computer 

industry veteran Samuel N. Irwin, as 

vice president of finance. Amster had 

worked previously with Sam Irwin as 

finance vice president and chief financial 

officer at an earlier Irwin brainchild— 

Sycor Inec.—beginning in 1973. The 50- 

year-old native New Yorker, who has a 

master’s degree in industrial manage- 

ment from the Massachusetts Institute 

of Technology, also did stints in finance 

and data-processing management at 

Raytheon Co. and Ford Motor Co. 
Irwin International had been founded 

to produce a 5'4-in. Winchester disk 

drive that included a built-in backup 

tape cartridge. But it couldn’t make the 

product sell, and the company turned to 

Ing C. Olivetti & C. 

as a partner. The 

new company didn’t 

move enough prod- 

ucts, and the union 

dissolved after nine 

months. Irwin Mag- 

netics was formed in 

August 1988 to devel- 

op and market the 

minicartridge tape 

drives. Meanwhile, Ir- 

win left to pursue 

other interests. 



















have received,” Senmoto says. 
Perhaps that was part of the reason 
Daini-Denden recently agreed to pur- 
chase four long-distance digital switches 
from Digital Switch Corp. of Richard- 
son, Texas, thus becoming the first Jap- 
anese company to buy central switching 
equipment from a U.S. maker. An ob- 
stacle was Senmoto’s former employer, 
NTT, which has been slow to transfer 
specifications of its switching network, 
to which Daini-Denden must intercon- 
nect [Electronics, Sept. 23, 1985, p. 18]. 
But after the problem became public, 
NTT suddenly speeded up the process, 
and it now appears that Daini-Denden 
will have the documentation it needs in 
ample time to customize its American 
switches for the Japanese network. 
NEEDED STIMULUS. Although Senmoto 
sees an information revolution occurring 
in Japan, he also notes a flaw. “The 
U.S. telecommunications market is 
growing much faster than ours. The 
only way to stimulate growth in Japan 
is for us to change our monopolistic, 
insular way of thinking and create some 
healthy competition in telecommunica- 
tions services, so that only the best tech- 
nology is used. That’s why I left NTT.” 
He took several colleagues with him— 
“About 20 of them, mostly in their 30s, 
mostly engineers, and mostly elites with 
experience in the U.S. We're trying 
hard to be international. We’ve got to be 
to survive.” —Michael Berger 








































Under Amster’s guidance, Irwin is 
courting additional original-equipment- 
manufacturing business. But last Febru- 
ary, he pushed the company in a new 
direction with the introduction of free- 
standing peripheral versions of the Ir- 
win drives sold through retail outlets. 

The major targets are users of IBM 
Corp. Personal Computer/XTs and ATs. 
“IBM has about 60% of the business-PC 
marketplace, and going retail was our 
best way to get at those units,” Amster 
explains. Though the first units weren’t 
shipped until April, the retail business 
accounted for 15% of Irwin Magnetics’ 
sales in the fiscal year just past and will 
amount to over half the company’s busi- 
ness this year, he projects. 

The company plans to intro- 
duce higher-density minicar- 
tridge drives. Beyond that, Ir- 
win Magnetics is exploring 
other backup alternatives. Am- 
ster hints at what they might 
be when he says, “optical disks 
are an area that makes sense 
for everybody in the backup 
business to be _ looking 
at.” —Wesley R. lversen 


TURNAROUND. Amster is taking 
company in new directions. 
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Basic Electronics 


Only McGraw-Hill/NRI Technical Training Division 
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could develop such instructional flexibility for you. 


Introducing McGraw-Hill/NRI’s 
Modularized Electronics Training 
(MET) . . .aseries of comprehensive 
modules designed to help you up- 
date and upgrade your employees’ 
technical skills. MET covers today’s 
high-tech electronics from the 
basics to the more advanced areas 
of technology. 


Whether you have one or 100 
employees to train, MET lets you 
individualize your own training 
program, utilizing only the modules 
you need. 

From Basic Electronics and 
Computers and Digital Logic to 
specialized training in Microcom- 
puters and Microprocessors, Data 
Communications, Industrial 
Electronics, and Robotics and 
Industrial Controls, each module 
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consists of concise, easy to under- 
stand lessons. Lab kits enhance 

the training, offering the hands-on 
experience that speeds learning and 
improves retention. Each lab 
includes tests, demonstrations, and 
experiments with state-of-the-art 
equipment that replicates the 
circuits found in industry today. 
Your job is easier and training is 
more rewarding for your trainees. 


Flexibility is the key, and a major 

art of MET’s flexibility lies in its 
instruction methods. You may select 
self-study, instructor-supervised 
classroom situations, or a combina- 
tion of the two. And McGraw-Hill/NRI 
offers you full training support, 
including grading, quarterly prog- 
ress reports, technical consultation, 
administration and individual 


motivational techniques. We will 
even assist you in obtaining on-site 
instructors, should you need them. 

The Modularized Electronics 
Training we can offer you today is 
the result of more than 70 years of 
experience in training hundreds of 
thousands of technicians in the elec- 
tronics field. Quite simply, McGraw- 
Hill/NRI’s MET is the most effective, 
cost-efficient training program of its 
kind. You have our name on it. 


For more information on imple- 
menting McGraw-Hill/NRI’s MET for 
your training needs, call or write: 
Jim Valentine at (202) 244-1600. 


| f ] f el McGraw-Hill/NRI Technical Training Division 

e “te McGraw-Hill Continuing Education Center 

A F 3939 Wisconsin Avenue, N.W. 
Washington, D.C. 20016 
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NEW TOOLS WILL BOOST 





CUSTOMER-DESIGNED ARRAYS 


MAKERS GUARANTEE CHIPS AS SYSTEM HOUSES DO PLACEMENT, ROUTING | 


NEW YORK 

he complexion of the 
market for applica- 
tion-specific integrat- 
ed circuits will | © 
change markedly in | 
coming months as more ASIC 
vendors get into the act of 
guaranteeing that they can 
turn out prototypes of custom- 
ized gate arrays fully designed 
on customers’ work stations. 
They can make these guaran- 
tees because the systems 
houses that are their custom- 
ers now can tackle the once- 
formidable briar patch of 
placement and routing. 

The systems house can take 
on the task of making the 
physical interconnections for 
their designs because work- 
station makers and gate-array 
vendors are embarking on a 
new course: agreements that 
add the vendors’ placement-and-routing 
packages to the design software avail- 
able for the work stations. 

Guarantees that gate-array vendors 
need not resimulate and tweak designs 
on their computer-aided-design systems 
will give customers long-sought-after 
control over project schedules, as well 
as over every aspect of chip design. 
However, the new freedom is not with- 
out its dangers, for systems houses are 
discovering that ASIC software can be 
tricky to work with. 

A growing number of work-station 
makers are signing licensing agree- 
ments with gate-array vendors. These 
developments will boost ASICs toward 
achieving the rosy markets forecast for 
them through the 1990s. 

By the end of this decade, the world- 
wide ASIC market is expected to reach 
$10 billion a year, up from $3 billion this 
year, says Integrated Circuit Engineer- 
ing Corp. Between 1981 and 1990, the 
market will grow at a compound annual 
rate of 31%, compared with about 18% 
for the semiconductor industry as a 
whole, and will account for about 14% of 
total worldwide merchant IC sales, pre- 
dicts the Scottsdale, Ariz., company. 
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WARY. Edward Monser of Rosemount Inc. learned that simulation 
can be tricky in customizing gate arrays. 


Work-station makers think they are in 
a good position to serve the systems 
houses that will be developing ASICs. 
“There is a much higher confidence lev- 
el on the part of the ASIC vendors,” 
says Kathleen Meiners, marketing man- 
ager for semiconductor applications at 
Daisy Systems Corp., Mountain View, 
Calif. “They’re coming around to the 


ASIC vendors now see. 
work stations can do 
the design job 





idea of work stations being able to do 
the job.” 

It was Daisy’s chief rival, Mentor 
Graphics Corp., Beaverton, Ore., that 
signed the groundbreaking agreement 
in March with Gould AMI, Santa Clara, 
Calif., for AMI’s macro libraries for ar- 
rays from 1,000 to 4,000 gates in a 3-um 
double-layer-metal CMOS process. 

Five ASIC gate-array vendors offer 
such software packages on Mentor 
work stations, with two or more on the 
way early next year, according to Bruce 
Farly, semicustom-product marketing 


wey Manager at Mentor’s Automa- 
tion Products Division in San 
Jose, Calif. Daisy will intro- 
duce competitive kits before 
the year is out, Meiners says. 
So far, Valid Logic Systems 
| Inc., the third major work-sta- 
7 tion maker, has not announced 
similar agreements. 
} Since Gould AMI took the 
plunge, Mentor has signed Ar- 
ray Technology, Honeywell, 
Mostek, and Motorola. “It’s 
very clear the AMI agreement 
changed the face of the indus- 
try,” Farly says. “Other ven- 
dors are showing much more 
enthusiastic acceptance and 
more interest in speeding their 
project development.” 

Once the work-station maker 

and the ASIC vendor reach 
agreement on adapting the 
software, responsibility for dis- 
tributing and updating it rests 
with the vendor. Work-station makers 
have abandoned the concept of support- 
ing 50 or more software packages. “We 
were naive in the past,’ says Daisy’s 
Meiners. “There is no way we can keep 
on top of technology changes for all 
vendors.” 
HEADACHE RELIEF. Small to midsized 
systems houses, such as Decision Data 
Computer Corp., Horsham, Pa., and 
Rosemount Inc., an aerospace company 
in Eden Prairie, Minn., should find wel- 
come relief to ASIC-user headaches in 
the new software. Though it is mostly 
successful, the small percentage that 
fails poses obstacles in the development 
of new products. 

At Decision Data, senior engineer 
Max Day and his design team ran into a 
typical problem that ultimately caused 
months of delay. A particular flip-flop 
cell in the logic design functioned incon- 
sistently in the prototype chip. “Under 
certain circumstances, its outputs 
weren’t in the right state,” he says. 

The culprit turned out to be poor com- 
munications at the critical stage when 
the customer completes the logic design 
and hands it over to the ASIC vendor 
for placement and routing. 
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Day’s design team was using the ven- 
dor’s cell library, and when it discovered 
the library lacked a particular flip-flop 
macro, it created one from logic gates. 
Not recognizing the maverick macro for 
what it was, the vendor’s placement and 
routing software scattered its elements 
all over the chip, which resulted in tim- 
ing problems. 

While the vendor's troubleshooters 

scratched their heads for a solution, the 
delay forced Decision Data to find an- 
other semicustom house. Luckily, this 
vendor’s library included the needed 
flip-flop. Using Mentor’s new design 
software tools, Day’s team preplaced 
gates in a cluster to create the flip-flop 
during placement and routing. 
FALSE SIMULATION. Rosemount engineer 
Edward L. Monser and his design team 
ran into another typical problem—‘we 
believed the [ASIC vendor’s] simulator,” 
he explained. In Monser’s logic design, 
an internally generated signal used to 
latch data into a three-state bus was 
also being used to clear the counter 
chain. In the vendor-supplied prototype, 
the signal cleared the counter chain be- 
fore the data was latched. 

A Spice simulation at Rosemount pin- 
pointed the problem, Monser says. 
“Once we started distributing capaci- 
tance, we were able to predict very ac- 
curately what was happening.” But iso- 
lating the problem caused a six-month 
delay because the array vendor suspect- 
ed a bug in its fabrication process—not 
in the simulator. 

“This really goes back to the inade- 
quacies of work stations that were not 
corrected until recently,” says Farly. 
“Tnitial libraries did not always have the 
same functionality on the work station 
as back at the vendor. A lot of testing 
has to be done to be sure you get the 
right result on a work station.” 

Besides upgrading and debugging 
software packages, array vendors and 
work-station makers had other obstacles 


















































Systems houses can 
run afoul of quirks 
in the design software 








to overcome before the prototype guar- 
antee became a reality. One was guard- 
ing system integrity. Engineers often 
find ways to alter software to solve par- 
ticular problems. The new kits back-an- 
notate and resimulate to guard against 
inadvertent contamination. 
Incorporating placement and routing 
without requiring greater customer 
skills posed a major difficulty for work- 
station makers. “It’s the last step,” Far- 
ly says. “Simple, reliable place and 
route tools that don’t require the guy 
using them to be a CAD specialist.” O 
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PROBING THE NEWS 





WILL EUROPEAN MARKET OPEN 
FOR TELECOM SUPPLIERS? 








PTTs START MOVING TOWARD DEREGULATION AND COMPETITION 


CANNES, FRANCE 
he winds of change are begin- 
ning to shake the European 
telecommunications authori- 
ties out of their accustomed 
ways of doing business: dereg- 
ulation and open competition are coming 
fast. That’s what participants at the an- 
nual International Televent predicted 
here late last month. 

What is likely to result, they say, is 
the kind of minimal regulation of basic 
telecommunications networks already 
well under way in the U.S. and Japan, 
along with at least a hint of the fierce 
competition for equipment and auxiliary 
services that is the rule in those coun- 
tries. To grease the competitive skids, 
European nations are beginning to coop- 
erate on setting standards. 

The object of the three-day get-to- 
gether was to explore recent develop- 
ments in world telecommunications and 
how to finance new add-on equipment 
such as call forwarding and private 
branch exchanges. Participants are 
drawn overwhelmingly from pri- 
vate industry and investment 
banking, and they tend to favor 
free enterprise. They clearly 
would like to see Europe’s highly 
regulated telecommunications 
markets move in the direction of 
the markets in the U.S., Great 
Britain, and Japan. 

There was a general feeling 
that increasing efforts to stan- 
dardize telecommunications prod- 
ucts would force European coun- 
tries to join in the international 
competition—for equipment or 
services tacked onto the basic net- 
work—or else condemn their do- 
mestic infrastructures to increas- 
ing obsolescence. Only the basic 
European national networks, they 
reason, are likely to escape in- 
creasing liberalization. 

Robin Bomer, director of Gov- 
ernment Relations for British Te- 
lecom welcomes the move of PTTs 
(postal and telecommunications 
authorities) away from regulation 
and toward standardization. He 
thinks the cause is fundamental 
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changes in information technology. 

“The approach of the PTTs may be 
[highly regulated], but up until a few 
years ago, they were commendably suc- 
cessful in balancing the interests of con- 
sumers on the one side with the inter- 
ests of manufacturers on the other side, 
while at the same time satisfying the 
perceived social, commercial, and infra- 
structure needs of their countries,” ex- 
plains Bomer. 

He thinks that now, however, the 
boundaries of the PTTs’ service monopo- 
lies are being eroded by the increasing 
need of commerce and industry to con- 
trol large, technologically sophisticated, 
private and shared networks. Adding to 
the PTTs’ woes are 
the emergence of out- 
side computer-based 
value-added services 
and managed-data 
services, aS well as 
cheap but increasing- 
ly effective attach- 
ments and PBXs. 


If the key words of the conference 
were “competition,” “deregulation,” and 
‘liberalization,’ there was no small 
amount of disagreement on just how to 
define those terms. ‘“We’re always talk- 
ing about how the U.S. market is one 
that is now based on deregulation and 
competition, but it isn’t,’ asserts Tor- 
sten Larsson, deputy director general of 
the Swedish Telecommunications Admin- 
istration. ‘““What has in fact happened is 
that the old regulations have been re- 
placed with new ones so that what we 
see is a State of regulated competition.” 
This shifts the question facing Europe 
from whether or not to deregulate to 
what degree of regulation would be op- 

timal and appropri- 

ate, he says. 
Conference partici- 
pants were nearly 
unanimous in_ think- 
ing that the Europe- 
an governments 
would draw the line 
at giving up any con- 
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trol over their basic national networks. 
The only exception is Britain, where the 
government has made what Larsson 
calls a political choice to establish Mer- 
cury Communications Ltd. as a competi- 
tive alternative to a privatized British 
Telecom. But even here, there was 
much doubt as to how much competition 
that will engender. 

The U.S. market will evolve within 
the next several years to a “situation of 
oligopoly, resembling that of the U.S. 
automobile industry in the 1960s, with 
three and a half companies controlling 
the market” and only two producing a 
reasonable return on investment, says 
Robert Snedaker Jr., president of Unit- 
ed Telephone Systems Inc., a U.S. sup- 
plier of telecom services. 

That being the case, say some confer- 
ence participants, it would be out of the 
question for the British market to sup- 
port more than the competing British 
Telecom and Mercury networks. And 
the only other European countries that 
are large enough to justify competing 
networks would be France and West 
Germany. Officials for the telecommunt- 
cations authorities of those two coun- 
tries denied any intention of opening 
competition at the level of the national 
network, calling it a natural monopoly. 

This means that out- 
side Britain competition 
will be limited to suppli- 
ers of ancillary equip- 
ment such as PBXs and 
value-added __ services. 
The outlook 
these areas, however, looks bright since 
some markets already are open. For ex- 
ample, Jean Grenier, director of interna- 
tional affairs for the French Direction 
Générale des Télécommunications 
(DGT), argues that his country’s market 
for telecommunications equipment has 
been “completely open” since the 1970s, 
for any manufacturer’s gear capable of 
passing the DGT’s muster. 

Grenier’s declaration, however, would 
make most foreign equipment suppliers 
snicker, since European governments, 
almost without exception, are constantly 
being accused to varying degrees of us- 
ing their domestic normalization pro- 
cesses as a way of discouraging foreign 
competition. 

POLITICAL PROBLEM. In the past, many 
foreign suppliers have found it impossi- 
ble to get equipment approved with any 
degree of consistency for use in Europe- 
an countries for two reasons. First, 
norms have differed from one country 
to another to such an extent that meet- 
ing each nation’s standards has required 
substantial adaptation of a given prod- 
uct. Second, in cases where there was 
an existing or planned domestic product, 
normalization requests by foreign sup- 
pliers were often met with politically 
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Europeans are 
cooperating on 
telecom specs 


1S |”): sary where unanimity 


motivated foot dragging. 

But those days are all but over, say 
European government officials. What 
has changed, they say, is that all Euro- 
pean governments are now committed 
to a process of Europe-wide normaliza- 
tion that would effectively dismantle na- 
tional barriers. “We support equipment 
specifications that are common to all 
European countries,” asserts Grenier. 
COOPERATION INCREASING. Although 
experienced observers of the European 
telecommunications scene might well re- 
act with skepticism to this scenario, 
there are already concrete indications 
that it may well come to pass. The first 
is that cooperation among European 
telecommunications agencies—pushed 
by the European Communities—has al- 
ready improved significantly. “Europe’s 
PTTs are cooperating as never before,” 
observes British Telecom’s Bomer. 

The fruit of this cooperation is that 
the equipment-certification process in 
most European countries is already be- 
ing shortened from 23 months to only 
two, says Michel Carpentier, director 
general of the EC’s Task Force for In- 
formation and  Telecommunications 
Technologies. 

Further, the procedure for setting a 
Europe-wide norm in the Conférence 
Européenne de Postes 
et Télécommunications 
(CEPT), the association 
of European PTTs, has 
been streamlined so only 
a majority vote is neces- 


was required. An important point is that 
because CEPT includes the PTTs of 
countries not represented in the EC, its 
certification is genuinely Europe-wide. 
The EC is also moving to give CEPT 
more legal muscle to enforce standards. 

Another EC initiative will probably 
standardize the technical requirements 
for telecom services “in the not too dis- 
tant future,” says Tjakko Schuringa, di- 
rector of the EC’s Telecommunications 
Task Force. He also expects to see com- 
mon policies and joint ventures between 
PTTs and outside suppliers for the provi- 
sion of long-distance and value-added 
Services. 

This is not to say that European gov- 
ernments apologize for taking an impor- 
tant role in determining their telecom 
policies. “My country is competitive inter- 
nationally in four industrial fields—in nu- 
clear generating equipment, air trans- 
port, earth transport, and telecommuni- 
cations,” says France’s Grenier. “And 
these are all areas that in France are 
highly regulated.” The message here 1s 
that Europe’s governments may well 
take a more liberal view to teleeommuni- 
cations competition in the future. There 
is little chance, however, that they will 
evolve to the point of laissez faire. UL 
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Meiko computers pioneer a new era of 
massively eae computational engines 
for the technical professional. 


The limits to their potential have not yet been 
determined. They are extendible and flexible. 
There is no architectural boundary to the 
number of processors that can be 
incorporated and communciations 
bandwidth is added at the same rate as 
processing power. 


’ Meiko determined to make this raw power 


available directly to the user. It can be 
moulded. It is not limited to solving one 
particular problem in one particular way. 
Meiko does not constrain how users achieve 
their goal. 


The quantity of computing power devoted to 
solving any particular problem or aspect of a 
problem varies according to the allocation of 
processes to processors. 


Further optimisation is possible via the 
appropriate mix of compute, store, i/o, 
graphics and other boards. 


Meiko Inc, #205 2527 N Carson Street, 
Carson City, Nevada 89701 
Tel (702) 883 2622 Tlx TRT 170081 
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ELECTRONICS A LEADER 
IN THE GERMAN ECONOMY 











Ambitious research and development programs 
and strong exports keep technology moving ahead 


est Germany’s electronics industry has remained one 

of the country’s brightest performers. Last year, it 
registered sales of $45.22 billion, exports of $20.05 billion, 
and employed 921,000 people. In fact, it ranks first of all 
European industrial sectors in terms of net added value. And 
the outlook for the near future remains optimistic. 

The industry has had to overcome several factors 
inhibiting its growth. As in most European countries, West 
Germany is desperately trying to correct misdevelopment of 
the past. Funds directed to programs to keep unemployment 
low Is therefore not available to develop an infrastructure of 
change and support future-oriented technologies. Moreover, 
a national market of limited size hampers the introduction 
and success of new products. And although efforts are being 


Ze 


made by European producers to cooperate in a common 
strategy for new product introduction, such moves are still in 
their infancy. 

With this background, European companies have turned to 
exports as a necessity for success. This allows them to 
increase production, employment, and returns. It also means 
a more aggressive stance when it comes to international 
competitiveness. 





Cover: The Black Forest forms a placid backdrop to high- 
tech facilities such as Intermetall’s Freiberg plant. 


Above: The Munich Fairs are a periodic reconfirmation of 
the German electronics industry’s continuing vitality. 
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High precision and state-of- 
the-art electronics are 
creatively combined in 
PAPST DC fans. They meet 
the highest technical 
requirements (even in the 
highest applications). 
Incorporate PAPST standards 
in your next application. 


PAPST 


Mechatronics. 
Innovative motors 
and fans. 


Send for information: 


PAPST MOTOREN 

GmbH & Co. KG 

P.O. Box 1435 

D-7742 St. Georgen, Germany 
Tel. 77 24/810 

Telex 7 92 413 

Telefax 772 481 309 
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Although export growth rate is falling slightly—especially 
exports to the U. S.—business with foreign countries is still 
an important stimulant to the West German economy. It not 
only increases production and employment, but also the 
tendency to invest. Exports also maintain a steady increase 
in income and private consumption—gross national product 
for 1985 is expected to increase 3% over last year. 

While no records are being broken, the state of the 
semiconductor industry in the Federal Republic of Germany 
is at least somewhat more satisfactory than in other 
European countries. Some areas are even doing quite well. 
For example, Gernot Oswald of Siemens AG Components 
Division says he is more than satisfied with sales of custom 
integrated circuits. | 

The Components Section of the Association of the 
Electrotechnical Industry expects market growth this year of 
around 10%, to $3.74 billion. Industrial electronics for 
electromechanical components takes the biggest share 
($327.42 million), followed by active components ($287 
million) and passive components ($170 million). In 1984, 
industrial electronics sold $785.4 million in the internal 
market—a growth of 27%. This year, sales are expected to 
increase 24%. 

Telecommunications is the second fastest growing area. 
Hermann R. Franz, president of Siemens Components, 
predicts that this is one area in which the European 
semiconductor industry will find good future income. 
Digitalization of communications networks and their 
integration in the Integrated Services Digital Network will 
spur development of integrated circuits as signal processors, 
peripheral board controllers, ISDN ICs, and the Eurom IC, 
with more than 130,000 irregular functions on one chip. 

Other fields in which Europe could contribute profitably 
and successtully in the future, says Franz, are automotive 
electronics and measurement, control and energy 
technology—with ASICs and power semiconductors— 


microwave technology and optoelectronics. 

Hans Weinerth, Technical Director of Valvo and president 
of the Microelectronics Committee of the Engineers’ 
Associations VDI/VDE, points out: “We are at the beginning 
of a ten-year period which will lead the U. S. very close to 
physical boundaries. On the one hand, this will not cause 
saturation in the corresponding technology, but financial and 
engineering efforts must be considerably increased with 
every innovative step. Intellectual cooperation in West 
Germany and Europe could oppose competing economic 
powers like the U. S. and Japan. One contribution is the 
submicron program of the Ministry of Research and 
Technology and the Megabit Project in cooperation with 
Siemens and Philips/Valvo.”’ 

A great deal of all technology activities takes place in 
Bavaria (see page 17E) supported by its minister president 
Franz Josef Strauss. Other states of West Germany are 
trying hard to compete: Nordrhein-Westphalia and especially 
Bavaria’s neighbor in the west, Baden-Wiirttemberg (see 
page 24E)—with a world export share of 1.5%, above that of 
Switzerland and Sweden. Minister president Lothar Spath 
spends $1.19 billion per year for science. He encourages 
innovative industries like information technology, 
biotechnology, laser technology, and material research to 
Join renowned companies in his state—for example, IBM, 
Mercedes Benz, and Porsche in the Stuttgart area, [TT 
Semiconductors in the Black Forest, and numerous machine 
tool builders from Heidelberg down to Lake Constance. 

Most top managers of West German semiconductor 
producers see early indications for a beginning new boom in 
the IC business. For 1985, they expect a growth of 10% to 
12% (based chiefly on bookings from 1984). Forecasts for 
1986 differ widely from 5% to 12%, and some of them 
suspect a new supply bottleneck in the first quarter of 1986. 
In any case, the prognosis for 1987 is very optimistic: from a 
10% to 30% increase. 








Bayer AG has considerably improved 
its process for producing its Novadur 
ABS plastics. The result is a family of 
plastics with enhanced properties, such 


a flow 
m toughness 
mw thermal stability 
m hardness/modulus of elasticity 
mw natural color and natural color 
consistency 
= minimal residual monomer 
concentration 
m@ surface finish. 

It is important that ABS plastics 
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maintain good flow properties to 
guarantee accurate reproduction of 
the mold detail, ensure perfect mold 
fill even with low well thickness and 
as: long flow paths, and produce 
immaculate surface quality of the 
plastics components. Within the new 
Novodur generation, special emphasis 
has been attached to these product 
characteristics. Novodur P2H-AT has 
the following combination of data: flow 
length (spiral test) 60 cm (240°C), 
notched impact strength (Charpy) 11 
kJ/m2, Vicat-Softening- Temperature 
VST/B 120 value of 97°C. 


A new generation of Bayer plastics 


Where the toughness of ABS 
plastics components is the main 
requirement, attempts are generally 
made to ensure that the other 
important properties—such as flow, 
hardness, and thermal stability—are 
kept as high as possible. This principle 
has been achieved particularly well 
with the new Novodur generation, e.g. 
with the type P2M-AT, which is 
important for injection molding. 

With the extrusion types, the given 
combination of properties ensures a 
high extrusion speed and perfect 
thermoforming characteristics. 
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The safe, reliable way 
to make the right datacom connections 





When security and availability 
are paramount, connect up with 
us. Our measuring sets for re- 
search, installation and servicing, 
together with data network diag- 
nostics equipment for simplifying 
and monitoring data circuits 
cater for all your needs. 

The name of Wandel & Golter- 
mann has long been associated 
with datacom test equipment, 
and, over the years, we have 
amassed experience worldwide 
from our customers in the field of 
systems operation and construc- 
tion. Our position at the forefront 
of the international market, gua- 
rantees that you will always 
make the right connections. 


Monitoring systems and measuring sets for safe 
economic data communications. We have the goods and 
the know-how. 


Our test instruments for radio- 
link, satellite and cable systems 
are “classics” in their field. Meth- 
ods developed by us have be- 
come standards worldwide. You 
can profit from this experience, in 
the form of datanetwork diagnos- 
tics equipment, data analysers, 
and service test-gear from Wan- 
del & Goltermann. At our head 
office, we employ more than 
1600 people in development, 


construction, quality control and 
administration. Five sales offices 
cater for the home market, and 
we have ten associate com- 
panies in Europe, Asia and the 
Americas, as well as more than 
60 other representatives world- 
wide, thus ensuring that we are 
never far away from you. 

lf your datacom system needs 
some good connections, why 
not get to know us better? 





Wandel & Goltermann 


Electronic Measurement Technology 





Please visit us at the systems '85 Munich 
28.10.-1.11.85, Hall 9 stand A 10 





EL 10/7/85 


Please send information about: 

L] Datacom test equipment 

_] Telecommunications test 
equipment 

L] your company 


E 5319 KF 


COMPA siercnsnnntsrcamantiaiieecainnen 
POC SS cconuiamaiemanneniaicesnnaencs 


Wandel & Goltermann Abt. VW 
P.O.B. 45 - D-7412 Eningen 

Fed. Rep. of Germany 

Tel. +(49) 71 21-89 11 - Tx. 729833 
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SIEMENS 





A jump ahead in surface acoustic wave filters. 
With 0.8 um the world's best reach 
the 1 GHz region. They come from Siemens. 


Building SAW filters today means mastering hyper- 
fine structures. Siemens has a sure foundation 

for being able to: high-purity materials, its own CAD 
techniques and extensive experience in telecom- 
munications. Plus the decisive synergetic effect: 
the innovation comes from us. From countless 
applications in all the company’s different divisions. — 


The benefit of this: our product spectrum 
currently extends to more than 100,000 different 
items. They set standards in technology, 

In quality, in reliability. 


Now and for the future. All guarant- 

eed by 26,000 employees and the 

thousands of millions that go into iuowtes snares 
R&D. That's a foundation our custo- "3°" the i 


In surface 
acoustic wave 
filters for 
instance. Only 
with hyperfine 
conductor 
paths is it pos- 
sible to make 
use of the con- 
vincing advan- 
tages for filters, 
resonators and 
delay networks 
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In SAW tech- 
nology we're 
already down 
to sub-um 
structures. 

And using them 


for innovative 
products. 

SAW filters are 
key devices in 
telecommuni- 
cations: 


a prerequisite 
for expanding 
the capacity 

of transmission 
channels. 





In SAW filters 
Siemens leads 
worldwide. 
With the high- 
purity base 
material 
LiNbO3, from 
in-house pro- 
duction. Plus 
our own CAD 
techniques for 
circuit struc- 
ture design. 


Siemens AG, 
Components 
Group, 
Balanstr. 73, 
D-8000 
Munich 80 
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Examples are Novodur P2KE and 
Novodur P2HE. 

One of the major criteria in the 
application of thermoplastics molding 
is their high deflection temperature, as 
this governs their practical use. The 
new generation has set standards in 
this respect, as is shown in particular 
with Novodur P2M. Besides having 
good flow properties and a high level 
of toughness, this product has a 
(Vicat) VST/B 120 value of 102°C. 
This takes us into a range which could 
previously only be achieved by the so- 
called -methylstyrene resins. 


Minimal residue. The new product 
generation also takes into account the 
more stringent regulations and the 
increasing demand worldwide for 
lowest possible residual monomer 
concentrations in both the plastics raw 
material and the finished component. 
This refers not only to the injection 
molding types, but also to special 
extrusion types. Novodur P2LE is a 


type that was developed for the 
production, for example, of food 
packaging film. It satisfies relevant 
regulations in all major countries. 

It has been possible, through the 
use of improved additive systems, to 
considerably extend the field of 
application of the new Novodur 
generation. For instance, a number of 
fire-retarded Novodur types have been 
developed which are geared to the 
specific needs of the television, office 


equipment, data processing, and 
computer industries. 

The following Novodur FR types are 
available: L2-FR (exhibits extremely 
good flow); trial product KU 2-5250 
(for good flow, medium toughness); 
K2-FR (high toughness), and MUV-FR 
(for high ultraviolet light stability). The 
latter three types satisfy the 
requirement UL 94, V-O at a wall 
thickness of 1.6 mm and 5V ata 
thickness of 3.2 mm. 





Toshiba ships 1-Mb chip 


Toshiba Corp. has developed a 1- 
megabit C-MOS dynamic random 
access memory. Ideal as a data 
storage device, the company sees its 
primary use in a wide range of 
computers, office equipment, and 
portable electronic equipment because 


of its large memory capacity, high 
speed, and low power consumption. 

A 1-Mb DRAM chip can store as 
much information as four pages of text 
in a leading newspaper, or over 
130,000 alphanumeric characters 
(1,048,576 bits of information—an 


ion pacts with SGS and Thomson 
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Z "distribution contracts with European 
_ companies. © 


Last Spring, the distributor signed 


with SGS-Ates, Milan, to sell the 





Italian company’s complet line 
Jermyn now offers an exte 
product range that includes « 
semiconductors, gate arrays, li 
integrated circuits, MOS and b 
integrated circuits, digital 
chips, microcomputers, | 
processors and Poe 
memories. 

To complement this line, Ji 
concluded a_ distribution ec 
with Thomson-CSF Bauel 
GmbH for distribution of 
range of semiconductor pr ) 
These include discrete compone 
for power electronic application 
well as Zener and voltage protec 
tion diodes, bipolar stil / 


protessis and phe de ji x 
of the 9400, 6800, and 68000 fa 
ilies, graphic display processo 
telecom ICs, and memories. Also in 
cluded in the deal are gate arrays i 
MOS and bipolar ec 
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SIVID diodes. 


The time is ripe for Sie mounting. 
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You can make the most of surface 
mounting with SMD diodes from 
ITT Semiconductors: 


@ Surface mounting can reduce 
your production costs by up 
to 90% at a stroke. 


It will also open the door to 
more compact end-product 
design and 


measurably higher reliability 





INTERMETALL 
Postfach 840 
D-7800 Freiburg 


SMD-Info: Tel. (07 61) 517-323 ITT 


Talay 779 7416 Samirandiuctore 
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MITSUBISHI, an enterprise with a tradition that | 
is long even by European standards, was founded 
in 1884 as a wharf by the Samurai Iwaski Family. 
The corporate symbol which is so well recognized 
today was borrowed from the coat of arms of the 
family: three diamonds in stellar arrangement. The 
origin for the company’s name: “Mitsu” means 
three, “bishi” is the diamond. 


The Mitsubishi Electric was founded in 1921. Today 
it is an enterprise with 23 production plants and 6 
research laboratories, in which 50.000 employees 


achieve an annual turnover of more than 6 billion 
US-dollars. 


Concentration in research, development and 
production is found in five areas, whose common 


feature is their focus on technologies oriented 
toward the future: 








@ ELECTRONIC COMPONENTS. 
M@ DATA PROCESSING 

@ COMMUNICATIONS SYSTEMS 
m@ AUDIO-VIDEO TECHNOLOGY 
@ FACTORY AUTOMATION 


Mitsubishi Electric Europe GmbH with head- 
quarter in Ratingen supplies the European market | 
with a broad assortment of top products of elec- 
tronic components for industry: 


HM MICROPROCESSORS and IC’s, e.g. DRAM 
265 K x1 and 64K x8 module. 


mM COLOR MONITORS and PICTURE TUBES of 
various resolutions from 12” up to 26”, with and 
without cabinet, as well as monochromatic. 
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as tradition 


Mitsubishi Electric introduces itself 
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Munich, Oct. 28th-Nov. 1'st 
Hall16, Stand B14-C19 





M@ FLOPPY DISK DRIVES 3.5”, 5.25” and 8", half 
height with storage capacities of 0.5 MB up to 
2.0 MB. 


@ POWER MODULES up to 300 amperes and up 
to 1000 volts. 


M@ THERMAL PRINTERS und THERMAL 
PRINTER HEADS with high resolution 
(for b/w and color). 


@ OPTOELECTRONIC COMPONENTS laser 
and infrared modules. 


Experience from tradition, combined with the 
claim of being the FIRST AMONG MANY is the 
supreme maxim of our corporate policy. 


MITSUBISHI 
ELECTRIC 






If you want to know more about Mitsubishi, call 


us up or ask for detailed documentation on the MITSUBISHI ELECTRIC EUROPE GMBH - Gothaer StraBe 8 - D-4030 
° : Ratingen - Tel.: 02102/486-154 - Tlx.: 8585070 + Munich: Tel.: 089/919006 
products which are of interest to you. TIx.: §214820 - Milano: Tel.: 039/636011 - Paris: Tel.: 4/8656001 - FAX.: 


4/8650815 - Stockholm: Tel.: 08/96 0460 - T1x.: 10877: MITSUBISHI London: 
Tel.: 01/379 7160 - Tix.: 296195 Circle 129 on reader service card 





Mitsubishi continues high growth 


Mitsubishi Electric Europe GmbH 
expects another growth year in 
1985, with sales up 25% over last 
year. Revenue from electrical com- 
ponents are expected to grow by 
60%. | 

In semiconductors, Mitsubishi is 
an international leader in the elec- 
tronics industry and employs the 
world's most sophisticated technol- 
ogy in creating random-access 
memories, erasable programmable 
read-only memories, gallium arse- 
nide field-effect transistors for satel- 
lite communications, and linear inte- 
grated circuits for optical, video, and 
audio equipment. Although it has a 
flawless reputation for quality and 
precision, Mitsubishi is striving to 
make improvements in the areas of 
technology and product quality. 

In all of this, Mitsubishi is deter- 
mined to continue its production of 


alphabet character is memorized by 
using 8 bits of information). This is four 
times that of a 256-K DRAM chip. In 
support of Toshiba’s new chip, 
research and development on both N- 
MOS and C-MOS versions is being 
carried out by semiconductor 
manufacturers around the world. 

The new 1-Mb C-MOS chip operates 
at higher speed (about 1.5 times) using 
less power (about .75%) than a 
standard 256-K N-MOS DRAM chip 
currently on the market. 

In addition, the new chip has an 
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ICs and large-scale integrated de- 
vices to enhance society in many | 
different ways. Research and devel- 
opment laboratories ensure that the 
company maintains its leading edge 
in electronics technology. 

Mitsubishi has a broad program 
on floppy disk drives—which is ad- 
justed to the needs of the European 
customers—mainly concentrated on 
half-height 3.5-, 5.25-, and 8-in. 
drives. Storage capacities range 
from 0.5 megabytes to 20 mega- 
bytes. Also available are Winchester 
disk drives, 5.25-in. models holding 
up to 13 megabytes and 8-in. ver- 
sions holding as much as 250 
megabytes. 

As a pioneer, Mitsubishi provides 
color cathode-ray-tube display moni- 
tors with low, medium, high, and ul- 
trahigh resolutions; a wide range of 
CRT sizes, horizontal frequencies 


improved rate of “soft error’ — 
unexpected change of stored 
information caused by alpha particles 
from the package to the chip— 
compared to a 256-K chip. 

Operated by a 5-V single power 
source, the new Toshiba DRAM chip 
has an access time of 60 ns, the 
world’s fastest for a 1-Mb chip. Power 
consumption has been limited to as low 
as 30 mA during stand-by. Moreover, it 
incorporates a static column mode 
function that makes possible an access 
time of 25 ns. 


from 15 to 110 kilohertz. It provides 


such options as long persistence 
phospher, antiglare screens, and 
super-high contrast for diverse ap- 
plications. The corporation also 
leads in monochrome technology, 
exhibited in its line of clear, crisp 
CRT and TV monitors. 

Moreover, Mitsubishi provides 
many types of thermal heads to 
meet various needs, employing both 
thick and thin film technologies, with 
a wide range of printing width and 
resolutions from 3 to 16 dots/mm. 

The European headquarters of 
this traditional Japanese enterprise 
has constructed a new building in 
Ratingen near Dusseldorf and 
moved into it this year. Experience 
from tradition, combined with the 
claim of being “the first among 
many” is the maxim of Mitsubishi's 
corporate policy. 





The new device integrates 
approximately 2.2 million elements on a 
5 mm x 12.5 mm chip. Various 
technologies that made possible the 
high level integration include: 1.2 um n- 
well C-MOS process to form a circuit; 
high performance reactive ion etching 
oxide film, polysilicon and aluminum; 
reliable thin film formation in order to 
increase capacitance of a condensor; 
and a high breakdown voltage 
transistor. 

Toshiba started the world’s first 
sample shipments of these devices to 
major computer and office automation 
manufacturers in Japan and abroad in 
June 1985. Toshiba also recently 
announced that the mass production of 
the 1-Mb DRAM will begin as early 
spring 1986. The initial production 
volume will amount to 100,000 pieces 
per month. 


Powerhouse. | oshiba’s new 1-megabit 
DRAM chip, operated by a 5-V single power 
source, has an access time of 60 ns, the 
world’s fastest. Samples began shipping 
last June, with full production of 100,000 
units a month expected next Spring. 
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1x28 pin socket 
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MC68008 CPU (8...16 MH2)* 

1 MByte addressing capability'™ 
4x28 pin sockets for 128 KByte 
ROM/16 KByte RAM 
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2x16 bit programmable timers 
2 serial I/O ports each confi- 
gurable as RS232C/RS422/20 mA 
Current Loop synchronows/asyn- 
alco) alelUlweciOlOM det-llleh il-be 
Memory access asynchronous 
Peripheral access synchronous 

(1 MHz ... 2 MHz) 

Available for extended tempera- 
ture range —40°C .... +85°C 
Tale Maalitic lave: lale[=) 


PEP Modular Computers, Inc., 600 Nec 
Phone: (412) 279-6661, (Tollfree): 1-800-228- 
Telex 6711521, Tel 


PEP Elektronik Systeme GmbH, An 
Phone: (08341) 8974, Telex 5. 
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GERMANY 








by Minister President Franz Joseph Strauss 





Without scientific and technical 
progress there can be no life worth 
living and no future with hope. 
Therefore, we must exploit, with reason 
and sense of responsibility, the 
opportunities that science and 
technology have given us. 

In the state of Bavaria, these 
opportunities were recognized long 
ago. A region devoid of raw materials 
can face up to international competition 
only if the resource “human 
intelligence” is tapped to develop 
modern fabrication techniques and 
“intelligent” products. 

Bavaria has strongly advocated a 
policy aimed at establishing modern 
and ecologically clean industries with 
growth potential. Thus, the state has 
become a preferred economic center in 
West Germany. 

Nearly half of Germany’s aerospace 
industry settled in Bavaria after the 
war. One out of four jobs in electronics 
is in Bavaria. Export figures, too, testify 
to the State’s top position in technical 
fields. 

Of total production, almost 30% is 
exported. Significantly, the electrical/ 
electronics, machine-building, and 
automobile sectors account for more 
than half of total exports. Little wonder 
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that Bavaria’s industry has become a 
desirable partner in international 
cooperation in business and 
technology. A good example is the 
substantial share that the state’s 
industry had in the development of the 
European Airbus. 

The strongest push in innovation is 
presently taking place in 
microelectronics. Highly integrated 
microelectronic components are 
determining the direction that 
communications and information 
technology is taking. The ongoing 
efforts to drive microelectronics 
sophistication to ever-higher levels are 
as vital to communications and 
computer technology as they are to the 
advancement of new electronics media 
such as cable TV and videotex. 

Meanwhile, microchip production has 
given jobs to more than 10,000 people 
in Bavaria. The state accounts for 40% 
of West Germany’s semiconductor 
production. Bavaria has thus carved 
out an excellent position for itself. In 


BAVARIA—A technological future 


microelectronics, it will remain a center 
for technical progress in the future as 
well. 

With their magnetically levitated train, 
Transrapid, Bavarian firms have 
developed the means of transportation 
for the future. In the aerospace 
industry, Bavarian firms enjoy an 
excellent reputation. Communication 
satellites, solar generators for powering 
vehicles in space, as well as 
participation in the U. S. space shuttle 
program are just a few examples 
illustrating that Bavarian is on the right 
track in the aerospace sector. 

Pursuing judicious, forward-looking 
and measured policies, Bavaria has 
created the basis upon which the 
state’s economic power and well-being 
can be maintained and even expanded. 
For all the aspirations to economic 
success and technical progress, 
however, one should keep in mind that 
Bavaria’s attraction also rests, in no 
small measure, on the region’s culture 
and natural beauty. 





VMEbus and IIOC modules 


Through powerful 16/32-bit 
microprocessors and high density 
memory chips, it is now possible to 
achieve minicomputer power with 
microcomputers implemented with 
single-height or double-height 
Eurocards. 

Complete single board computers 
with a 68000 central processing unit, 
parallel input-output, serial I/O, timers, 
interrupt controller and random-access 
memory/read-only memory or, as 
another example, 1-megabyte DRAM 
with byte parity are already possible on 
a single height module for the 
asynchronous VMEbus. 

Both formats use the standardized 
P1 connector for the VMEbus and 
VMSbus. The P2 connector, which is 
reserved for 32-bit VMEbus extension 


as well as for the local VMXbus, is also 
used for the 1/O channel on double 
height modules. 

Some of the double height modules 
on the market are also using parts of 
the VMXbus for the |/O channel. Those 
modules cannot be mixed with modules 
using the same VMXbus as local bus 
for CPU, memory, and DMA devices. 
Single height modules do not occupy 
P2 for the |/O, and will allow easy 32- 
bit and VMXbus extension through a 
front-ended P2 connector in the future. 
It should also be possible to have 1 
megabyte of local memory already on 
the CPU module together with the 
MC68020 CPU and a PMMUuMC6885 
and/or a floating point MC68881. 

PEP Modular Computers offers a 
broad range of modules for the 
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VMEbus as well as for an 8-bit 
Intelligent |1/O Channel (IIOC) in a 
common single height format of 4 x 6% 
in. (100 x 160 mm). Technological 
trends support the smaller format with 
the availability of more and more 
complex functions integrated in single 
chips, such as pheripheral controllers 
or complete bus interfaces. Future 
packaging techniques such as surface 
mounting also support the smaller 
modules. There are also some 
economic aspects which should be 
considered when one or the other 
format is chosen. 


Lower cost. With single height 
modules, it is less expensive to tailor a 
modular system to a dedicated 
application as there are fewer functions 
implemented on each module, resulting 
in a minimum of overhead functions. 
Because there are fewer functions, 
there are fewer components on a 
single height module; power 
consumption and heat dissipation, as 
well as the probability of a failure of a 
module, are reduced. These factors 
together have a positive influence on 
the MTBF values of such modules. 


18E 


Typical MTBF for single height 
modules are between 40,000 and 
50,000 hours, whereas values for 
double height modules range between 
8,000 and 20,000 hours or even below. 
Due to their small size, single height 
modules show extremely good 
mechanical stability and resistance 
against shock and vibrations. 

All single height modules for the 
VMEbus may be mixed with double 
height modules, both using the same 
standardized P1 connector for the 
VMEbus interface. The |/O connectors 
on the single height modules are on 
the front for easy access by users. 
Using single height modules allow a 
maximum of flexiblity at a minimum of 
space consumption. 


1/0 channel in single height. 
Solutions for I/O intensive applications 
realized on the VMEbus only are quite 
expensive because of the costly |/O 
cards. The design of cards for the 
asynchronous VMEbus with its 
complex timing requires more time and 
costs than a comparable I/O card ona 
8-bit synchronous I/O channel. I/O 
operations are usually slow and would 





reduce the throughput on the VMEbus. 
Having an 1/O channel which allows 
transparent access from the VMEbus 
eliminates those disadvantages. 

The IlIOC from PEP allows a 
transparent access from the VMEbus 
and uses also modules in single height 
Eurocards. Complete systems 
consisting of a VMEbus and IIOC can 
be built up in a common single height 
format. 

The IIOC from PEP is more than just 
an I/O channel. The architecture is 
based on the Eurobus and allows a 
local |/O processor. The heart of the 
PEP concept is a VMEbus-to-IIOC 
communications controller (VIOC). This 
is a single-height module which 
occupies one physical slot (P1) and 64 
kilobytes of addressing space 
anywhere on the VMEbus. It is possible 
to have more than one VIOC installed 
ina VME system. Existing VME 
systems with double height modules 
may also be expanded with the VIOC. 

The VIOC module has a flat cable of 
up to 50 cm length which connects 
directly to the backplane of the 
intelligent |1/O channel. The VIOC 
module contains all synchronization 
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For many years Toshiba has been 
recognised as one of the world’s leading 
microelectronics manufacturers. 

A volume producer of highly reliable 
leading edge designs, Toshiba has 
shown the way in CMOS technology. 

But there is more to Toshiba than 
ust microelectronics products. In fact, 
our whole line-up is constantly expanding 
to meet the challenge of a demanding 
industry. : 

Discrete semiconductors; Power 
devices; Opto products; Linear ICs; 
Dynamic RAM; NMOS and CMOS static 





RAM; Mask ROM; Microprocessors; 
Gate arrays — a truly comprehensive 
range, manufactured to the same high 
standards that built our microelectronic 
reputation. 

Whatever your needs — discrete, 
bipolar or MOS — make it Toshiba. The 
pick of the bunch. 





Toshiba Europa (IE) GmbH, 
Hammer Landstrasse 115, 4040 Neuss 1, 
West Germany. Telephone 02101 157 (0 
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logic to allow a CPU on the VMEbus a 
transparent access to each memory 
location or peripheral register on the 
IIOC in a byte- or word-mode. The 
access time is around 2 us, depending 
on the type of access, byte, or word. If 
a word has to be sent to the 8-bit IIOC, 
it is automatically split into two bytes. If 
a word has to be read from the IIOC, 
the first byte is stored in an on-board 
register for the VIOC and transmitted 
together with the second byte as one 
word to the VMEbus. This concept 
allows the use of broad range of low- 
cost |/O modules on the IIOC in a way 
as if they would be on the VMEbus, but 
eliminating the complex bus interface 
for each card. 


VME systems with low-cost 1/0. 
PEP and other second-source suppliers 
offer a broad range of low-cost I/O 
modules for the IIOC, in most cases 
eliminating high development costs. 
Development resources can be 
assigned for dedicated HW- and SW- 
projects. 

In data acquisition systems or 
graphic applications, it often is 








desirable to make some data 
preprocessing with a 8/1l6-bit CPU— 
such as a 68008, 6809, Z80, or 
18085—locally on the I/O channel 
before data is taken over by the master 
CPU on the VMEbus. The I/O 
operations and the preprocessing 
thereby are not occupying the VMEbus. 
This increases system throughput. 
Depending on the application, the 
CPU on the IIOC may either run an 
application program in ROMs or run 
under a ROM-OS, or a disk operating 
system such as CP/M, Flex, or OS-9, 
while the VME system runs under OS- 
9/68K, VERSAdos or another OC. 
Both CPUs run simultaneously at full 
speed only if the CPU on the VMEbus 
wants to access the IIOC, the VIOC 
module automatically requests a DMA 
on the IIOC for each transfer. If there is 
another DMA controller on the IIOC 
(i.e., a floppy disk controller) it has 
higher priority than the VIOC. It is 
important to know that the master CPU 
on the VMEbus has access to the IIOC; 
however, the slave CPU on the I/O 
channel has no access to the VMEbus. 
Communications between the CPUs 
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can be implemented by using interrupts 
or flags indicating a ready condition. 
Messages and data can be exchanged 
via a common memory area on the 
IIOC which is used as a mailbox 
without the need of dual-ported RAM. 
Powerful multi- and co-processor 
systems are possible without the need 
of complex communications software. 


VME system with more than one 
IOC. As mentioned above, it is also 
possible to have more than one IIOC 
connected to a VMEbus. There is only 
a physical limitation due to the 
maximum length of the flat cable 
between the VIOC module on the 
VMEbus and the IIOC backpanel. It is 
also possible to run different operating 
systems on different |/O channels. 
Communications between the various 
|/O channels works then through the 
master CPU on the VMEbus. 

The PEP concept is a cost-effective 
way of implementing complete VMEbus 
systems including an I/O channel for 
applications which require lots of |/O or 
powerful multi- and co-processing 
capabilities, all in a compact single 
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Axel Schnitzler, Plastics Technical Service Dept. 


Novodur: 


Sinclair computers show what progress in data 
bb, processing technology really means. They set 
performance standards which require the use 
of the most up-to-date materials. One such material is 
our engineering polymer Novodur, used for their hous- 


ings. In addition to its high impact strength, Novodural- 
so offers significant advantages due to its outstanding 





urface qualit 


surface quality. Good flow ensures excellent moul 
surface reproduction in either high gloss or textured fi 
ishes, and because the grades developed especially fo 
computer engineering require no painting, very hig 
additional processing costs are eliminated 
...which means that the benefits of surface 
quality go much deeper than the surface! 


hrough and through 
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er’s range of high-performance engineering poly- 


: : . : ; Coupon: 511/10.85 Bayer AG 
Ts, available in over 250 different grades, comprises: We oul domes tent AV-WE-Informationsvermittlung 
2 yblend (P C/ ABS), “Baygal-°Baymidur (P UR) information on “Bayer thermoplastics Postfach 800149 
Desmopan (TPUR), for computer housings”. D-5000 K6In 80 


ellidor (CA, CAB, CP), 
urethan (PA 66/PA 6),°Leguval (UP),°Lekutherm (EP), 
akroblend (PC blends), “Makrolon (PC), 

ovodur (ABS), “Pocan (PBTP). 


> basis for your success - now and in the future! 


KU 3477 e€.i. 
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by Minister President Lothar Spaeth 





Much of what constitutes the state of 
Baden-Wirttemberg today was 
considered Germany’s poorhouse 
during the first half of the last century. 
The lack of natural wealth (mineral 
resources are as scarce as energy 
sources) and the people’s dependence 
on agriculture resulted, during years of 
poor harvest, in famine and mass 
emigration. 

Today things have changed. Baden- 
Wiurttemberg is an economically 
powerful region—it ships 1.5% of total 
worldwide exports, a share higher than 
that of Switzerland or Sweden. What 
makes this even more significant is that 
Baden-Wiurttemberg’s economy is 
characterized primarily by small and 
medium-size firms engaged in labor- 
intensive, metal-processing and 
finishing activities. 

This change in the state’s economic 
structure came about because, 
beginning with the second half of the 
last century, politically responsible 
people faced up to existing economic 
problems with imagination, 
perseverence, and level-headedness. 

With much the same ingenuity, 
tenacity, and determination, those 
engaged in industry, society, and 
government must take on the 
challenges of today. 

The state government is aware of its 
responsibility to Baden-Wirttemberg’s 
future economic well-being, and has 
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BADEN-WURTTEMBERG: Commitment 


made an economic commitment to 
back up this position. Public 
expenditures to advance science and 
technology amount to about $1.9 billion 
a year. Of this, the universities are to 
receive roughly $34 million in the 
1985/1986. double budget. In addition, 
research activities at universities will be 
supported as part of a concentrated- 
efforts program. For this, the state 
government has earmarked more than 
$29 million for 1985 and 1986. 
Baden-Wirttemberg long ago 


recognized the importance of key 
technologies such as information 
technology, bio-technology, laser 
technology, as well as research into 
new materials. 

All these sectors were also 
emphasized in the Federal Research 
Report that the Ministry for Research 
and Technology issued in May of 1984. 
In addition to supporting research 
facilities in the state, aspects of 
technology transfer are playing an 
important role. 


Intelsat line-up automated 


Automation of the highly complicated 
line-up procedures required by the 
Intelsat communications satellite has 
been made feasible by the use of the 
Satellite Measuring System (SMS) 
made by Wandel & Goltermann. 
The advantages of automated line-up 

are: a considerable time saving, 


increased reliability of the 
measurement, a reduction in 
manpower requirements in the slave 
station, and work load decrease of the 
operator in the master station. 

The system requires no highly 
trained personnel—no knowledge of 
programming is necessary, and all 
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ELEFUNKEN electronic is the source of laser 
tiodes for fiber-optic communication, optical 


storage and laser printing. 
ven in difficult situations, TELEFUNKEN 
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ELEFUNKEN electronic 
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iode technology for re- 
able cw laser operation. 
hese devices are now 

ailable in a wide variety 
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low weight 
lower supply voltage 
direct modulation across the supply current. 
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dialogue is in clear text. Incorrect 
settings are practically impossible, as 
they are either carried out automatically 
following screen dialogue input or—in 
critical cases—monitor loops (back to 
back) in the station. An acknowledg- 
ment is sent to the master station. 

A high degree of reliability is 
achieved by the many automatic 
functions. The system allows fully 
automatic line-up of satellite links to 
Satellite Systems Operations Guide 
(SSOG) recommendations in 


approximately 30 minutes and with 
protocols in accordance with Intelsat 
regulations. An automatic control loop 
in the measuring systems prevents 
spurious signals from being passed to 
the transmission system, and automatic 
correction is provided for cable losses. 
There is also a complete diagnostic 
program built in. 

The measuring system, which 
consists of only three instruments in 
each station, handles all tests between 
two earth stations. Parameters of all 


Intelsat systems (12 to 1872 channels) 
are stored in the database. The 
computer controls line-up even if a 
slave station of a same type is not 
available. 

Depending on the measuring task, 
the SMS outputs result graphically as a 
table order. All printouts and graphs 
are in SSOG format. Moreover, all 
results and parameters are 
automatically stored on a diskette with 
sufficient capacity for several complete 
line-up measurements. 


Intermetall—worldwide leadership 


It fits in well with the myth and legend 
of Germany’s Black Forest. Located in 
Freiburg is the locus plant of the far- 
flung ITT Semiconductor Group. Part of 
the activities of ITT Industrial 
Technology Corp., the Semiconductor 
Group encompasses a worldwide 
organization employing more than 


2,800 people. This includes more than 
500 engineers in the development, 
engineering, and quality assurance 
departments alone. Manufacturing is 
done at four plants in Europe (located 
in France, Germany, and Italy) and two 
plants in the U. S. 

The group, directed by Lubo Micic, is 
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one of the largest semiconductor 
manufacturers in the world and the 
biggest manufacturer of silicon diodes. 
It supplies more than a third of the 
world’s requirements. More than 5 
billion discrete semiconductors and 
over 130 million integrated circuits are 
manufactured annually—a production 
of more than 20 million semiconductors 
a day. 

At the Intermetall plant, concept 
engineering, development, production 
assembly, measurement, testing, and 
marketing are concentrated under one 
roof. One of the group’s specialities is 
the development and manufacturing of 
discrete semiconductors and ICs, 
mainly for use in consumer, 
telecommunication, and automotive 
electronics. By means of highly 
automated assembly equipment 
developed in-house, Intermetall is 
geared to mass production with a high- 
quality standard. 

ITT Semiconductors has installed at 
Intermetall’s Freiburg plant the most 
modern wafer fab in Europe for 5-in. 
wafers and very large-scale integrated 
circuit technologies. It launched, as 
early as 1981, the world’s first digital 
real-time signal processing for 
consumer electronics with its Digit 
2000 Digital TV system. This innovation 
has given new momentum to the entire 
entertainment electronics industry. 

The realization of advanced 
semiconductors requires not only the 
very latest technologies but also the 
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GERMANY 


very latest manufacturing techniques 
and the most modern equipment. The 
highly advanced installations at the 
Freiburg plant for coating, exposure, 
plasma etching, ion implantation, 
diffusion, and oxidation as well as the 
very latest generation of test and 
monitoring computers operate under 
ultraclean condition. 

Real-time signal processing for 
consumer and telecommunication 
electronics, designed, developed, and 
produced at Intermetall’s plant will thus 
ensure tomorrow’s markets in these 
increasingly important fields. 

With investments of about $23.8 
million a year, with an above-average 
export share to the Far East and U.S., 
and the concentration on a relatively 
small product range, the worldwide ITT 
Semiconductors Group will certainly 
keep or even increase its leadership 
position in the world’s markets. LI 


Telefunken’s Programmable S/C-Filter. 
Telefunken’s single-chip, mask- 
programmable switched-capacitor filter 
array, U 3408 M, is designed for audio- and 
telecommunication applications to replace 
the complicated electromechanical LC-filter 
of 8th order. 
The filter is fabricated in a n-well double- 
poly complementary-MOS process. It 
contains four identical biquad filter sections, 
one programmable active distributed RC 
anti-aliasing filter, and two identical 
uncommitted operational amplifiers, 
oscillator and programmable frequency 
divider. 

By interconnecting 32 capacitor arrays and 
64 analog switches to the op-amps, a 
variety of filter types and characteristics up 
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to the 8th order can be realized only by customizing the metal mask 
as in digital gate arrays. 

The filters mounted in DIL plastic or DIL ceramic case are available 
as custom designs or as standard filter. They require a minimum of 
external components and no adjustment. 

Typical application are in the extended audio range up to 40 KHz 
with a minimum supply voltage of 5V. 





Lithium battery for backup memory. The research and 
development laboratories of Varta Batterie AG, Hannover, West 
Germany, have developed a new type of lithium battery targeted for 
electronic applications. The new batteries grow out of Varta’s work 
in nickel-cadmium secondary cells and alkaline and lithium primary computer peripherals, office machines, and audio and video 





batteries. technology, has pioneered in electronically commutated motors of 
Varta’s new batteries feature a shelf life of more than 10 years, and __ single or multiple phase design which employ frictionless rotor- 
one of the highest energy densities of currently available battery position indicators. | 
systems. This makes these batteries an ideal partner in electronic The expanded Papst line includes versions with external circuitry, 
memory- and real-time clock-back up and comparable applications. as well as models employing commutation and control electronics 
As positive counterpart to the lithium electrode, a bobbin-type integrated into the motor. Additional design flexibility is achieved 
chromium-oxide electrode was chosen. The cell has a practical with component kits containing the stator, rotor, and electronics. 


DC motors with mechanical commutation and permanent-magnet 
exciter adapt easily to complex electronics application. The use of 
an ironless rotor is of advantage when exacting requirements for 
speed constancy, switching frequency, and acceleration are 
imposed. 





Programmable control systems for plant automation. Versatility is 
the keyword for a line of programmable control systems for plant 
energy density of approximately 1 wh/cm3. With o.c.v. of 3.8 V, the automation being introduced by Hawa AG. The jet-sps D-series has 





operating voltage is 3 V. The self-discharge rate is below 1% per been designed to cover a complete range of programs for small- to 
year at room temperature. Operating temperature ranges from medium-sized programming applications. 

-30°C to + 75°C. Under normal operating conditions, there is no The 4 basic models—D-20, D-28, D-40, and D-64—offer 20 to 64 
voltage delay. input/output processing functions and can be expanded up to 128 


|/O functions. Each model is offered in three different versions with 
contact output, SSR output, and transistor output. 
A new range of DC motors. Papst-Motoren GmbH has expanded its The four models of the D-Series have the advantage of simple 





line of miniature DC motors with a new series of electronically system configuration because they use same system software, so 
commutated DC motors of external and internal rotor design, and a except for the I/O numbers, there is complete programming 
series of mechanically commuted types with ironless rotor and compatibility. They also boast a scanning speed of 5ms/1kW, a 
permanent-magnet exciter. | | high degree of reliability because of its single board design, large 


Papst, which has specialized in precision drive DC motors for use in memory capacity, and build-in shift registers. 
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oduction series or 
to order. — 
Maintenance free construction, 
stainless steel and plastic, 
appropriately finished to blend 
in well with a modern office 
or industrial environment. 
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station desks designed 
with space for system options 
and a general purpose 
working area. 


ooling devices and accessory 
hardware. 


PLCs, electrical.and electronic 


. 
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PROBING THE NEWS 





OPTICAL LITHOGRAPHY 
REFUSES TO DIE 






FORECAST TO BE GONE BY NOW, IT MAY LAST FOR THE REST OF CENTURY 


by Jerry Lyman 





NEW YORK 
ike Mark Twain’s rumored 
death, reports of optical lithog- 
raphy’s demise have been 
greatly exaggerated. Predic- 
tions in 1979 by the electronics 

community that this dominant chip-mak- 

ing process would be laid to rest by now 
and that electron-beam direct-writing 
systems would dominate the 
integrated-circuit lithography 





the mark. Optical lithography | 
is thriving in 1985 and will | 
continue to do so well into | 
the next decade. Do 
The reason is simple: opti- | _ 
cal technology turned out to | 
be a moving target. The pro- | 4, 
cess has kept improving with- | _ 
out greatly adding to manu- | _ 
facturing costs, eliminating | 
any incentive to move to an- | 5 
other technique. “Optical lith- | 
ography is still the most cost- | 
efficient way to get the job 
done,’ says David Elbit, 
product marketing manager | 
for wafer steppers at GCA | 
Corp. in Burlington, Mass. | © 
Two factors have enabled | ~ 
optical lithography to domi- 4 
nate the picture. The first is 
continued improvement in the 
technology. There are now | 
optical steppers and 1:1 | 
scanning optic systems per- | 
forming successfully around | _ 
the l-um level. Steppers | — 
work by shining a light from | 
an ultraviolet source through | 
an enlarged portion of an IC | 
wafer pattern, known as a 
reticle. The pattern is project- |_ 
ed onto the wafer’s resist- | & 
covered surface through are- | 5 
duction lens. After exposure, 
the machine’s table is me-] 
chanically stepped to a new | _ 
site for the next exposure, | 
and this procedure is repeat- | 
ed until the entire wafer is | 
exposed. The reduction step- | — 
per eventually will push that | 
figure to as low as 0.5 pm. (oo 
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The scanner, on the other hand, has a 
complex reflective lens system that uses 
a mask to project an image the same 
size aS the mask onto a wafer. 

The second factor is the failure of the 
electron-beam technique to carve for it- 
self a position on the IC production 
floor. Electron-beam’s fine-line capabili- 
ty has never been questioned. However, 


1979 FORECAST OF OPTICAL LITHOGRAPHY'S DEMISE. . . 
field turned out to be far off | = : a : 
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the equipment is difficult to interface 
with IC production lines because it 
needs special resists and takes up a lot 
of space on the floor. In addition, elec- 
tron-beam systems cost $3 million to $4 
million, compared with $700,000 to 
$800,000 for optical versions. Adding to 
the problem: their throughput is low. 
As a result, IC-lithography experts 
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continue to turn to such optical solu- 
tions as the stepper and the 1:1 projec- 
tion system. GCA and Varian Associates 
Inc. have decided to terminate their ex- 
tensive development efforts in electron- 
beam instruments. 

One indication of optical lithography’s 
staying power and adaptibility, as well 
as the faith that industry experts have 
in it, is the Department of Defense’s 
recent award to GCA of a four-year, $5 
million contract for an optical stepper 
called the Advanced Wafer Imaging 
System to be used for producing submi- 
cron devices in the Very High-Speed In- 
tegrated Circuits program. The 10:1 
stepper will be capable of 0.75 wm or 
better and will be used along with di- 
rect-write electron-beam as a production 
tool for submicron devices. 
EXCEPTIONS. IBM Corp. and Fairchild 
Camera & Instrument Corp. are the ex- 
ceptions that use direct-writing electron- 
beam systems to customize the metal 
layer of partially finished wafers in 
gate-array applications. Electron-beam 
systems are being used mainly in mask 
and reticle production, however, and are 
likely to stay there for some time. 

The next two generations of commer- 
cial memory chips—1 and 4 Mb—will be 
imaged optically. Today’s 256-K dynamic 
random-access memories can be _ pro- 
cessed with either Perkin-Elmer Corp.’s 
latest Micralign M600 HT (a 1:1 projec- 
tion machine) or with any of many opti- 
cal steppers. The next generation, the 1- 
Mb DRAM, with its critical levels—such 
as the 1.25-um buried contact and three 
layers of polysilicon lines—will require 
one of the latest steppers with 1-ym ca- 
pability or a mix of a 1:1 system and a 
stepper (see table, above). 

Optical technology has improved in a 
variety of ways since its 
obituary was written, and 
it should continue to do 
so. The major improve- | _ 
ments—and the most dra- | 
matic—have been in bet- | 
ter-resolution lenses and | 
higher numerical aper- 
tures, as well as in new : 
and improved photoresist | 
techniques. Also contrib- 
uting is the increased use 
of pellicles (transparent 
reticle protectors) to less- | 
en particle contamination 
and improve the align- 
ment circuitry. A new la- 
ser-scanned reticle printer 
from Ateq (see page 40) | _ 
could be a big factor in |_| 
improved reticle perfor- | 
mance, which will aid the 
optical steppers. a= 

From these have | 
sprung the changes that | 
occurred since 1978 and 
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1-LINE STEPPERS 
(FUTURE DEVELOPMENTS) 


é 
t 


256-K AND 1 Mb DRAM DESIGN FEATURES 


*Based on the Fujitsu MB81256 DRAM. 


1979, when optical lithography was 
based on 10 steppers and 1:1 scan- 
ning projection machines producing 
mainly 3-wm IC features. Today, the dy- 
namic technology is at the 1.25- to l-um 
level and straining to cross the l-wm 
barrier. In fact, optical lithography is 
already making some submicron circuits 


The DOD is spending 
$5 million on an optical 
stepper for VHSIC 


[See 
in research and development programs. 

Advances have also been made in illu- 
mination sources. For example, today’s 
steppers could theoretically improve dra- 
matically, according to extrapolations, 
with a deep-ultraviolet lens. Further re- 
ductions in wavelength could be 
achieved using a deep-UV excimer laser 
source and special fused-quartz lenses. 
With a hypothetical system of this type, 
minimum feature sizes of 0.5 to 0.6 wm 
could possibly be achieved. However, 





MATERIAL EXTENDS OPTICAL LITHOGRAPHY 


GM PROCESS WITHOUT CONTRAST ENHANCEMENT MATERIAL 
[7 ADDED PRODUCTION-PROCESS LATITUDE USING CEM 
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FIRST GENERATION 


1:1 PROJECTION 
SECOND GENERATION 


PROXIMITY 


formidable engineering obstacles bar 
the way to this stage. 

Most steppers are still using G (486- 
nm) and H (405-nm) wavelength light 
lines as their ultraviolet sources. How- 
ever, it appears certain that the next 
generation of steppers will be based on 
the I-line (365-nm) light sources. That 
wavelength combined with a high nu- 
merical aperture will give a production 
capability of less than a micron. 

Machines of that new breed are al- 
ready on the market. One is the PAS 
2500 5X stepper from ASM Lithography 
of Tempe, Ariz. It uses a Zeiss I-line 
lens with a numerical aperture of 0.32 to 
give a production resolution of 0.91 wm. 
Still another machine with an I[-line lens 
is the model 804 from TRE Semiconduc- 
tor Equipment Corp. of Woodland Hills, 
Calif., which uses a 10:1 Zeiss lens hav- 
ing a numerical aperture of 0.42 giving 
a production resolution of 0.6 wm. 

It is interesting to note that Ultratech 
Stepper, a division of General Signal in 
Tempe, Ariz., has introduced a l-ym 
lens for its model 1000 wide-field 1:1 
stepper. This lens differs 
in that it is a wideband 
model, with a numerical 
aperture of 0.315 that can 
expose 0.8 ym lines in re- 
search applications. 

Besides shorter wave- 
length optical systems, IC 
processors have explored 
multilayer resist systems 
to get the even finer lines 
required by very large- 
scale-integration applica- 
tions such as the VHSIC 
program. Finer lines re- 
quire thinner resist coat- 
ings, and these coatings 
are fragile. If a thin resist 
is spun over a nonplanar 
surface, the resist will be 
distributed unevenly over 
the wafer. This results in 
a distorted exposure im- 
age. Because of this, two- 
and three-layer resist ap- 
proaches have been devel- 
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oped to planarize a wafer’s surface and 
handle efficiently a thin photoresist lay- 
er [Electronics, June 19, 1980, p. 124]. 

However, none of the multilevel resist 
techniques has proven to be process- 
worthy in large-scale production. The 
problem is that although the techniques 
work well, they add many steps to the 
IC-processing flow and therefore are not 
cost effective. 

One possible way out—a new contrast 
enhancement material (CEM)—was first 
reported in September 1982 by General 
Electric Co.’s Corporate Research and 
Development Laboratories in Schenecta- 
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chart, bottom of p. 37). The new materi- 
al is in full production and is commer- 
cially available. It is already being used 
by some IC manufacturers. In one case, 
a gallium arsenide-IC foundry wa able 
to image 0.35-m lines using a TRE 
10:1 stepper with an I-line lens that 
was enhanced by the GE material. 

THE LIMIT. The question now before the 
industry is where all this activity will 
lead and whether there is a theoretical 
or practical limit. John Bruning, vice 
president and general manager of 
GCA’s Tropel lens-making division in 
Fairport, N. Y., sees the 5x lens domi- 
nating the stepper field. He says most 
lenses are now being made for the G- 
line with the next generation of step- 
pers at I-line (a few are already there). 
Ultimately, he forecasts, the final gener- 
ation of steppers will have a deep-UV 
source (perhaps an excimer laser) and 
quartz optics. 

According to a survey by Ruddell and 
Associates of Trinity Center, Calif., a 
consulting engineering company and 
technical market forecaster that tracks 
the semiconductor-production-equipment 
industry, in the next few years, the 5:1 
optical stepper will garner the largest 
market share from its main competitors, 
the 10:1 stepper (already almost 90% of 
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Their optimism may be well founded. 
However, such a forecast depends on 
two things: resolution of half a micron 
will require better than a tenth of a 
micron alignment capability (most ma- 
chines now are at 0.25 to 0.8 wm), and 
the cleanliness requirements will be ex- 
tremely tight. 

WHAT COMES NEXT. Even with the ex- 
tended life of optical lithography, and 
the fact that most experts now see the 
technique extending well into the 1990s 
and perhaps to the end of the decade, 
there still is the question of what comes 
next. Both X-ray and electron-beam di- 
rect writing have their backers. For ex- 
ample, Rick Ruddell, president of Rud- 
dell Associates, sees X-ray lithography, 
probably in the form of an X-ray step- 
per in 1987, emerging into the produc- 
tion arena. Aubrey Tobey, vice president 
of sales at Micronix Inc. of Los Gatos, 
Calif., also sees X-ray lithography mak- 
ing its entrance at that time. 

X-ray technology has advantages over 
electron-beam direct writing. These in- 
clude simplicity, absence of proximity 
effects, large depth of focus, and most 
important, an immunity to dust. But 
electron-beam technology has built up a 
tremendous backlog of design and oper- 
ational experience, while many design 
problems remain for X-ray methods. 
And electron-beam could be a sleeper: 
until now, most commercial electron- 
beam efforts have gone for mask mak- 
ing. Only now are the few electron- 


ning to concentrate on direct writing. 
Perkin-Elmer Corp., Norwalk, Conn., 
is among the few U.S. companies in- 
volved with the three technologies—op- 
tical, electron-beam, and X-ray lithogra- 
phy. David Huchital, the company’s vice 
president and general manager, points 





Experts say X-ray 
steppers will be 
in use by 1987 


ee ae a 
out that the IC industry’s swing to ap- 
plication-specific ICs bodes well for the 
electron-beam system. That is because 
those semicustom chips do not require 
large production volumes; it is cost ef- 
fective to do them with a direct-writing 
electron-beam machine rather than pro- 
ducing an expensive and time-intensive 
reticle for an optical stepper. 

Despite the 1979 forecasting errors, it 
would not be farfetched to expect such 
dark-horse technologies as ion-beam lith- 
ography, holography, or even some en- 
tirely new method to eventually chal- 
lenge or replace optical lithography. Or 
optical lithography might yet continue 
to confound the experts and retain its 
dominating position. 


beam-equipment companies left begin- | 
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OPTICAL LITHOGRAPHY SYSTEM OUTPERFORMS E-BEAM MASK MAKERS 


omputer-aided design and en- 
gineering may work wonders 
in increasing the number and 
quality of very large-scale-in- 
tegration designs. But on the 
way to production, these designs run 
into a bottleneck in the microlitho- 
graphy department. Custom and semi- 
custom layouts must be supported with 
reticles—precision chrome-on-quartz 
substrates patterned with integrated-cir- 
cuit features and used in the lithograph- 
ic process—and market pressures re- 
quire rapid turnaround of that time-con- 
suming process for semiconductor ven- 
dors to stay competitive. 

Ateq Corp.’s Core 2000 is a new kind 
of reticle generator that provides an 
easy-to-use alternative to conventional 





systems with a throughput up to 10 times faster. The reticle 
writer can easily fit and be compatible with current optical 


hthography facilities and processes. 


The three-year-old Beaverton, Ore., company claims the 
Core 2000 costs less than existing optical and electron-beam 





TECHNOLOGY TO WATCH is a regular 
feature of Klectronics that provides 
readers with exclusive, in-depth reports 
from companies around the world on im- 
portant new technical innovations. It 
covers significant technology, processes, 
or developments incorporated in major 
new products. The reports also analyze 
technical data so that readers can assess 
the impact of new developments. Neil 
Burglund, Ateq Corp.’s president, and 
Paul Warkentin, engineering manager, 
led development of the Core 2000 reticle 
generator. Miles Chesney led a team of 
six cofounders cf Meiko Ltd. in the de- 
sign of the Computing Surface, the sub- 
ject of the article beginning on p, 43. 





reticle makers, yet outperforms those 
systems. It combines four proven tech- 
nologies—laser scanning, raster graph- 
ics, precision mechanics, and optics. De- 
spite its highly mnovative approach to 
complex microlithography, the system 
does not use expensive or incompatible 
new technologies. 

The Ateq Core 2000 (Fig. 1) is a 
scanned-laser printer in which eight in- 
dependent parallel laser beams, called a 
laser brush, expose or print IC patterns 
by sweeping across the resist covering 
of a chrome-coated glass or quartz rect- 
angular plate. The system consists of 
two separate assemblies. One holds the 
laser, optics, positioning mechanisms, 
and mask-blank-handling equipment; the 
other holds the system electronics. 


Eight parallel beams created from a single ultraviolet laser 
are first acousto-optically modulated and then swept across 


the image plane by a high-speed rotating polygonal mirror 


1. RETICLE WRITER. Ateq’s Core 2000 is a reticle-writing system based on laser-scan technology, complex optics, and high-speed circuitry. 


(Fig. 2). A precision X-Y table moves at right angles to the 
swept beams, creating a raster image upon the reticle. A 
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steering mirror and modulation timing provide fine control of 
the beam position. | 

Most IC companies have settled on optical step-and-repeat 
systems as the best way to put VLSI circuit patterns on 
wafers because these systems are cheaper and faster than 
their electron-beam competition. But generating the necessary 
reticles to expose the pattern onto the wafer is a slow and 
expensive step, particularly with the accuracy, throughput, 
and low defect level needed for chips designed with l-~m or 
smaller features. 

“With the advent of CAE, the design cycle is no longer the 
culprit,” says Neil Berglund, president of Ateq. “New designs 
will increase pressure for faster design-to-chip cycles, lower 
costs, and smaller geometries, which will require even more 
precise capabilities for reticle making.” 

The new scanned-laser reticle writer has significant advan- 
tages over available equipment based on either optical or 
electron-beam technology. These include: 

a Throughput 5 to 10 times faster than electron-beam 
methods. 

= Higher yield of reticles than is possible with electron- 
beam technology. 

= A footprint one third the size of competitive machines. 
= Process compatibility with optical photo resists and elec- 
tron-beam tape formats. 

= Equipment costs that are less than one half those for 
electron-beam lithography equipment. - —_ 

The key technical problems in reticle 
generation are the demands for ex- 
tremely high precision and information 
density. Circuit geometries must be | 
written with a position accuracy on the 
order of one part per million—a propor- 
tion comparable to the width of a hu- 
man hair against that of a football 
field. 

When treated as a digital raster im- 
age, the reticle requires more than 60 
billion pixels. For a 5-in. reticle, this is L 
equivalent to 10,000 TV images per | 
square inch. A single reticle holds the | 
equivalent of 250,000 frames of video, 
or about three hours of viewing. 

Ateq’s scan-laser reticle generator 
has several advantages over optical-pat- | 
tern generators and electron-beam lith- 
ography systems. Optical-pattern gen- 
eration, although an established tech- | 
nique, is falling behind in its abilities to 
handle VLSI. Optical capabilities have | 
become very sophisticated and image } 
quality is unsurpassed, but the mechan- 
ical apertures of pattern-generation 
equipment are effective only up to lev- 
els of 10,000 devices on a chip—roughly 
equivalent to a 1-K random-access 
memory. On circuits any denser than 
this, throughput is too slow. | 

Electron-beam technology was devel- | . 
oped originally for direct writing on sili | 
con wafers, a task that demands much 
more power than reticle generation. It | 
is also costly—a system can run as 
high as $4 million. Poorly matched to 
the problem, it forces users to invest | 
too much horsepower for the job. And 
because of the high defect levels inher- 
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suitable for quick turnaround and rapid throughput. Elec- 
tron-beam lithography is also incompatible with most exist- 
ing semiconductor process technologies, requiring manu- 
facturers to replace capital equipment. 

The Ateq reticle writer, on the other hand, uses as its 
light source a 100-mW argon ion laser, whose wavelength 
(363.8 nm) and power level match the characteristics of 
standard optical resists. These are low-defect-density re- 
sists, and their use requires only conventional resist-pro- 
cessing equipment. 

The Core 2000 has three interlinked control systems—a 
data-management computer, a rasterizer engine, and a pat- 
tern-delivery system controller. The data-management ma- 
chine, a Masscomp superminicomputer, and the rasterizer 
engine manage the data flow and generate the video sig- 
nals used for modulating the laser. The pattern-delivery 
system controls the printing mechanism in real time. 

The data-management computer receives computerized 
circuit layouts of IC designs in the Electron Beam Engrav- 
ing System format. EBES is a data format optimized for 
digital raster generation created by AT&T Bell Laborato- 
ries. It is now the standard for virtually all raster-scan 
electron-beam lithography systems currently available. 
The data-management computer reads the EBES geometry 
data and automatically sorts the information according to 
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ent in electron-beam resists, a lengthy 2.LASER-SCANNED. In the new reticle writer, an argon ion laser’s beam is used as the energy 
inspection and repair loop dominates source. The beam is split into eight paths and fed into an acousto-optical modulator. A 
the electron-beam cycle, making it un- polygonal mirror scans the brush of beams through additional optics to the reticle’s surface. 
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3. BUILT-IN CALIBRATION. A calibration system is built into the reticle 
writer's optics, consisting of a beam splitter at the intermediate image 
to direct a portion of the scanned beam to photocells that sense the 
beam position for control purposes. 


then stored on a high-speed disk drive. 

The rasterizer engine, a powerful digital state machine, 
receives the data during printing. It also generates the 
video signals that modulate the Core 2000’s eight laser 
beams, concurrently with the scanning process. The raster- 
izer engine, based on custom VLSI chips, can achieve ras- 
terization rates of up to 2 million geometries per second. It 
produces video at the printing rate of 400 megapixels per 
second. By comparison, typical electron-beam data rates 
are 80 megapixels per second. 

A network of dedicated microcomputers control the pat- 
tern-delivery system in real time. The pattern-delivery sys- 
tem also contains a motion-control subsystem to maintain 
accurate positioning of the eight laser beams on the reti- 
cle. This is done through tight interactions among the 
laser interferometer, beam-position photodetectors, the po- 
lygonal-mirror rotation control, X-Y stage position and ve- 
locity control, and a fine-correction beam-steering mirror. 

Equally as important as the high-speed computational 
electronic circuitry of the reticle writer is the precise com- 
bination of laser, optical, and mechanical techniques in the 
optical train. The entire optical train of the Ateq system is 
housed in a rigid cast-aluminum structure called the 
bridge, which is itself mounted on a block of granite so 
that differential expansions do not distort the structure. 


THE OPTICAL BRUSH 


An optical splitter breaks up the laser beam into the 
brush of eight parallel beams. The resulting multiple 
beams then go to an acousto-optical modulator, where sep- 
arate transducers modulate each of the beams indepen- 
dently. The modulator, in turn, is controlled by eight paral- 
lel video signals from the rasterizer engine. 

Following modulation, fine correction of the laser image 
position is done with a piezoelectric steering mirror con- 
trolled in real time by the motion-control system. A zoom 
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optics assembly takes the position-corrected laser beams 
and enlarges or reduces the brush image to get larger or 
smaller printing pitches. 

Laser scanning is accomplished by reflecting the multi- 
ple beams from a rotating polygonal mirror. The beam 
path undergoes an angular displacement proportional to 
the rotation angle (theta) of the mirror. To achieve 0.01-um 
accuracy at the reticle image, the dimensional accuracy of 
the polygon must be held to about one part in 100,000. A 
theta-correction lens transforms the brush’s angular dis- 
placement to a position displacement, producing a 10x, 
flat-field, intermediate image plane. 

At this point, a splitter directs a portion of the scanned 
beam to photosensors to sense the beam’s position relative 
to the slow axis of the stage (Fig. 3). These signals are 
used to make fine corrections to the modulation timing. 
The other side of the splitter is used to tap the reflected 
image from the reticle for calibration sensors. Finally, a 
reduction lens reduces the 10x intermediate image to a 


1x pattern for reticle generation. 


Overall performance of the optical system gives imaging 
accuracy of better than 0.05 ym over the entire 2-mm field 
at the reticle. This compares favorably with the write-scan 
linearity of electron-beam systems. 

Two IBM Corp. Personal Computer/XTs used as work 
stations provide user-friendly control of the system. The 
job-control work station supports the design of reticles. A 
menu-driven command and data-entry sytem provides an 
easy-to-use mechanism for rapid generation and modifica- 
tion of the system job control. On-screen graphic represen- 
tation of the reticle image ensures correct placement of 
patterns, references, labels, and other objects. This station 
is independent of the reticle writer and thus can be used 
off-line. The system executive, built into the electronics 
cabinet, is the integrated console for the machine and 
supports all machine operations through a menu-driven 
command system. 

Printing jobs typically begin with the receipt of EBES 
pattern files representing all reticles required for process- 
ing an IC design. The job control is created on the PC/XT 
any time prior to printing the plate, and the pattern files 
are copied from tape to the reticle-writer disk. When the 
plates are to be written, the job-control file is transferred 
to the reticle writer. Printing an entire set of reticles is 
done automatically—the operator intervenes only if some 
action is required, such as reloading reticle cassettes or 
mounting pattern-file tapes if they have not been previous- 
ly transferred to the system disk. Nominal turnaround 
time is less than 30 min per reticle. 

The Core 2000 prints patterns up to 5 in.? on a 6-in. 
reticle at a nominal grid pitch of 0.5 wm and achieves a 
nominal feature size of 2 wm. The printing pitch is continu- 
ously variable so that the image can be scaled from 80% to 
105% of nominal. Overlay and placement accuracy are both 
+0.25 wm. An automatic coordinate-measurement system 
facilitates rapid installation, calibration, and service, thus 
making the reticle writer one of the easiest lithography 
tools to set up and operate. 

An integral laminar-flow air conditioner ensures a parti- 
cle-free temperature-stabilized operating environment. The 
optomechanical assembly (print-head) takes up about 34 
ft?, about the footprint of an optical stepper. The electron- 
ics-computer cabinet and console area occupies 24 ft?. 

Ateq will start taking orders for the reticle writer this 
month and expects that initial production shipments will 
begin in early 1986. The system’s price will be about $1.6 
million. This compares with the $3 million to $4 million for 
a comparable electron-beam mask-making system, which 
also entails a very large setup cost and the added expense 
of a special room solely for the electron-beam system. UO 
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TECHNOLOGY TO WATCH 





THE TRANSPUTER SPAWNS 





A RADICALLY NEW COMPUTER 


A MATRIX OF THE NEW MICROPROCESSORS RUNS ENGINE AT 750 MIPS 


he transputer, the new type of microprocessor devel- 
oped by Inmos International ple, has found fertile 
soil in which to sprout: the Computing Surface, a 
powerful and highly modular computing engine de- 
veloped by Meiko Ltd. The new offering exploits the 
transputer’s architectural features to build low-cost systems 
that perform at supercomputer speeds. These systems repre- 
sent a radical departure from the conventional bus-oriented 
computer: instead of sharing a bus, individual transputers 
communicate through private point-to-point links. Meiko uses 
all four links to each transputer to build a powerful intercon- 
nected matrix of several hundred processors. 

The major advantage of this arrangement is that every 
extra processor adds 5 megabytes/s of communications band- 
width, and theoretically there is no limit to the number of 
processors that can be added in a system. By contrast, a bus- 
structured multiprocessor has a fixed communications band- 
width set by the data-transfer rate of the common bus, and 
this limits the number of processors that can be tied together. 

The system fits into a compact Hewlett-Packard Co. disk- 
drive cabinet and typically processes about 750 million instruc- 
tions per second. This performance puts the Computing Sur- 
face into the league of supercomputer systems that cost many 
millions, yet it will sell for between $220,000 and $300,000, 
depending on the configuration. A demonstration system, in- 
troduced by the Bristol, England, company in July at Sig- 
graph ’85 in San Francisco, was built from prototype 16-bit 
Inmos T212 transputer chips, but the fully engineered version 
would be based on the T414 32-bit processor, which is just 
becoming available. 

The Computing Surface can be configured for a variety of 
applications by plugging the appropriate combination of pro- 
cessor, storage, input/output, and other boards into a 40-slot 
extended Eurocard cage. Other boards, including a floating- 
point processor, will be added later. A 750-mips system would 








FLIGHT OF FANCY. As a demonstration, the Computer Surface was programmed to produce a three-dimensional animated trip over and 


contain 40 boards with 128 transputers. 

The typical user of a Computing Surface, says Meiko co- 
founder Miles Chesney, is a Digital Equipment Corp. VAX 
user who needs the power of a Cray Research Inc. supercom- 
puter [Electronics, June 17, 1985, p. 31]. The Computing Sur- 
face could tackle computation-intensive problems in physics, 
meteorology, geophysics, and the like. For these applications, 
it would likely run as an attached processor to a host ma- 
chine. Any of a multitude of hosts could drive the machine, 
including systems based on Q-bus, Unibus, VMEbus, and Mul- 
tibus, as well as an Apple Computer Inc. Macintosh or an IBM 
Corp. Personal Computer. Meiko provides bootstrap firmware 
for this purpose. 

Other potential customers are equipment manufacturers 
that need to build large amounts of processing power into 
their systems at low cost. In the electronics industry, the 
Computing Surface could be used in high-performance com- 
puter-aided-design work stations, in circuit simulators, and in 
hardware accelerators. For mechanical designers, the system 
ean produce lifelike solid models of new products. Outside the 
industry, it has the power to generate animated video displays 
for cinema and TV or in flight-training and industrial simula- 
tors. And the Computing Surface has the processing power 
needed for future artificial-intelligence applications. 

Meiko is uniquely qualified to develop hardware based on 
the transputer. Its six founders all came from Inmos, where 
they were heavily involved in the transputer project. Meiko 
continues to work closely with Inmos; the two even share the 
same building. “We believe in the transputer. We know it 
works, so we do not have a credibility problem to overcome,” 
says Chesney. “We spent five years thinking about how to 
use transputers.” The result: Meiko designed the Computing 
Surface from scratch in just nine weeks. “We did it fast 
because we knew how to do it.” 

The idea behind the transputer is to provide systems design- 






through the surface of a transputer chip. The simulation program was derived from mask tapes used to produce the transputer chips. 
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1. SURFACE COMPONENTS. Four standard cards, each based on transputer processors, form the 
modules with which the Computer Surface is implemented. A Eurocard cage holds up to 40 such 
cards, which can be interconnected through a motherboard to suit specific applications. 


ers with a building-block component that can be used in large 
numbers to construct extremely high-performance systems 
[Electronics, Nov. 17, 1988, p. 109]. Its strength is that it 
allows parallel connection without the overhead that results 
from having to provide the complex communication between 
conventional parallel processors. The transputer consists of a 
reduced-instruction-set-computer processor with a 6-mips in- 
struction rate, together with hardware features to support 
parallel processing. The processor incorporates either 2- or 4-K 
bytes of on-chip memory, which can be extended off-chip 
through a special interface. Data transfers between processor 
and off-chip random-access memory may be made at up to 26 
megabytes per second. Providing each processor with its own 
private memory eliminates the processor-to-memory bottle- 
neck of a conventional centralized setup. 


HIGH-SPEED LINKS 


The transputer incorporates four high-speed serial-commu- 
nications links that transfer messages between transputers. 
These links operate concurrently with the processors, provid- 
ing a combined data-transfer rate in excess of 5 megabytes 
per second. At the software level, the transputer is designed 
to efficiently compile high-level languages, particularly Occam 
[Electronics, Nov. 30, 1982, p. 89]. The language describes 
both software and hardware systems in terms of their constit- 
uent processes and formalizes the transfer of messages be- 
tween them. Messages are dispatched between processes— 
basically self-contained chunks of program code—by naming 
the channel that links them. 

If the processes are on the same chip, this involves a block 
move in memory; if they are on different chips, data passes 
through a channel. In either case, the same machine instruc- 
tion is used. Processes are held automatically while the trans- 
fer takes place, and are rescheduled automatically when it 
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completes the task. There are no inter- 
rupts in the conventional sense, and so 
no time is wasted handling them. 

Because of the design of Occam and 
the transputer, a group of processes 
will run exactly the same—except for 
speed—no matter how they are distrib- 
uted among processors. This means 
that a system can first be specified in 
Occam and then mapped directly into 
silicon, using any number of trans- 
puters. In a minimal system, all pro- 
cesses can be executed on a single 
transputer. But for improved perfor- 
mance, several transputers can be 
used with one process per transputer. 
The serial-communications links be- 
tween transputers are the hardware 
embodiment of the channel. 

Meiko translates this architectural 
concept into the Computing Surface, 
which is built up from a basic set of 
four standard cards (Fig. 1). The com- 
puter card carries four transputers, to- 
gether with 48-K bytes of static RAM. 
The storage card holds 2 megabytes of 
120-ns dynamic RAM and one tran- 
sputer controller. The graphics card 
carries two transputers, each with 16- 
K bytes of SRAM, four NEC Corp. 
7220 graphics controllers, and the new 
Inmos G170 color look-up chip, which 
can directly drive a raster video sys- 
tem. The I/O card holds one processor, 
16-K bytes of SRAM, and 32-K bytes of 
erasable programmable _ read-only 
memory. There are also two RS-232-C ports and an [EEE-488 
interface. Other cards—such as a floating-pomt processor— 
built around the Weitek Corp. floating-point chip set will be 
added progressively to the system. A double Eurocard cage 
holds up to 40 system cards. A common interconnection for- 
mat ensures board interchangeability. The motherboard car- 
ries a power supply and a supervisory bus to all cards in the 
system. 

The I/O card bootstraps the processor into life and super- 
vises its operations. When bootstrapping, it loads code from 
the program-development environment and routes it through 
the network of transputer links to the appropriate processors. 
It also controls the supervisor bus, checking what type of - 
board is in each slot. Finally, it collects hardware-error re- 
ports—for example, a parity failure occurring in one of the 
system’s many private memories. It locates faults by board, 
processor, and even address. After it flags an error, the I/0 
board also resets individual boards or the entire system. 


‘TELEPHONE EXCHANGE’ 


The motherboard is also used to configure the transputer 
array to suit a specific data-processing application. Transputer 
links on individual processor boards are terminated in an emit- 
ter-coupled-logic driver and brought out to the backplane. The 
transputer array can then be configured manually using 
twisted-pair links. Later versions of the machine will be elec- 
trically configurable. Custom chips on the motherboard will 
set up semipermanent point-to-point links between neighbor- 
ing processor boards. “The motherboard will act as a tele 
phone exchange,” says Chesney. “At the moment, we are in 
the era of manual plugging, and that is the most flexible. 
Within the short development cycle, there just was not time to 
develop an electrically configurable version. The board will be 
divided into domains, or self-contained processor blocks, with 
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gateways between the domains.” 

The hardware setup provides users with a complex intercon- 
nected processor network. On each processor card, all four 
transputers are linked together by three of their four commu- 
nications channels. The four remaining links are used to inter- 
connect boards, creating in effect a board-level supertrans- 
puter. “We have implemented one level of hardware nesting,” 
says Chesney. The backplane connects processor boards to 
form a 10-by-4-board rectangular array (Fig. 2). Any or all of 
the links may be reconfigured to connect any other point on 
the backplane. The network can be extended with connecting 
links between cabinets. 

Nevertheless, connecting many transputers together does 
not guarantee performance; the setup must be matched to the 
data-processing task in such a way that every processor is 
used efficiently. An example is the display demonstration 
shown last week at Inmos’ press conference announcing the 





3. PIPELINE CONNECTIONS. On the Meiko processor card, four trans- 
puters can be linked up by their serial-communication channels. A 
pipeline is formed by passing data in a zigzag from transputer to 
transputer through addressable channels, as shown by the color path. 
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2. INTERCONNECTION. Connections through a backplane or motherboard create a 4-by-10 
matrix of cards; the cards each contain four transputers. Any or all of the links can connect to 
any other point to the backplane, and the network can be connected to other matrices. 


availability of the IMS T414 transputer. 
Though it was not intended as a serious 
application, it was designed to show the 
power of the machine in performing a 
nontrivial task. In this case, the demon- 
stration unit was programmed to gener- 
ate an animated three-dimensional color 
representation of the transputer surface 
(see photograph, p. 48). 

The data base of the IMS T414 is load- 
ed into Meiko’s Computing Surface as a 
hierarchical set of definitions of cell lay- 
outs, exactly as used to generate the de- 
vice’s electron-beam mask tapes. This oc- 
cupies about 20 megabytes of DRAM, so 
12 storage cards, each with 2 megabytes 
of memory, are first plugged into the 
processor. 

To turn this data into an animated im- 
age requires a tremendous amount of 
processing power, so the task is split be- 
tween five processor pipelines working in 
parallel. Pipelines, or data-processing pro- 
duction lines with transputers working in 
series, are formed at the board level by 
using the transputer’s communications 
links in a zigzag sequence (Fig. 3) and by connecting the links 
between boards. When the program is running, the user can 
view the entire chip surface or zoom into the smallest transis- 
tor building-block structure, called a leaf cell. The magnifica- 
tion scale sets the amount of chip surface that can be viewed 
through the screen window, and the task of working this out 
is allocated to one of the pipelines. Data describing the re- 
mainder of the chip is then discarded. 

First, the selected data generates a two-dimensional model 
of the transputer’s four metal and polysilicon interconnection 
layers. The four remaining processor pipelines working in 
parallel turn the hierarchical circuit description into a 3-d 
perspective view; each pipeline handles a quarter of the im- 
age. Stages of the pipeline that involve complex and lengthy 





computations are further replicated to increase concurrency. 


In particular, depth sorting—deciding which mask areas are 
concealed by intervening layers—is particularly processor-in- 
tensive. So by replicating this stage, its throughput can be 
matched to other stages in the pipeline. The last pipeline 
operation is to fragment the image into elemental building- 
block shapes, or trapezoids. The graphics board accepts these 
and assembles them into the complete image (computer-gener- 
ated mask data is fragmented in much the same way). 

The Inmos Transputer Development System is used to pro- 
gram the machine. It is currently hosted by a VAX running 
under the VMS operating system, an IBM Personal Computer 
AT, or a 68000-based development host marketed by Inmos. 
The TDS supports the Occam programming language, and 
Inmos is planning to make Fortran, C, and Pascal compilers 
available at the end of the year. Chesney believes that it will 
be possible to transfer existing applications—written in con- 
ventional languages—to the Computing Surface. Individual 
program segments, written in Fortran, could be allocated to 
specific processors. Occam would then be used to handle the 
transfer of data between program segments. 

For new applications, programmers would be able to exploit 
concurrency by writing their applications in their own nota- 
tions for concurrency, and then implementing them in Occam. 
Chesney admits that programming is now the major hurdle in 
the way of putting the Computing Surface to work. “The use 
of a concurrent programming model is a new style of working 
for programmers. It means learning new skills, but those that 
rise to the challenge can reap the benefits of access to enor- 
mous computing power.” O 
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IS HALF FAST. 


The fastest 16-bit, single-chip microcomputer in the world. The 
MK68200 from Mostek. 

Need proof? In a recently-released benchmark study, the MK68200 
executed instructions nearly twice as fast as the 8096™. And over three 
times faster than the 8051™. In quantitative terms, that’s an execution 
time of only 0.5 microseconds for most instructions. 16-bit multiply/divide 
in 3.5/3.8 microseconds. And 16-bit add/subtract in just 0.5 
microseconds. 

As for code space efficiency, the 8096 and 8051 use 45% and 54% 
more memory respectively than the MK68200. And within the code 
space, there are more than 50 instruction types that operate on both byte 
and word operands. Not only that, most instructions are just one word in 
length. Which not only saves space, but also improves execution speed. 

The MK68200 performs well as a peripheral I/O controller, and 
equally well as an independent bus master, or as a slave to other micro- 
processors. When combined with a complex peripheral, it is ideal as a 
front-end processor to handle complex serial I/O protocols. 

For support, a powerful Macro Cross Assembler is available, along 
with a host of other software tools. And we have cost-efficient, remote 
development tools like our EVAL-68200 for low-cost evaluation and pro- 
totyping, and the IBM®-PC Cross Assembler. 

When you add it all up, the MK68200 sets new standards of power 
and performance in single-chip systems. And by comparison, anything 
else just doesn’t cut it. Not even by half. 

For more information or a copy of our study, contact Mostek Corp. , 
1215 W. Crosby Road, MS1051, Carrollton, TX 75006, (214) 466-6836. 
In Europe, (32) 02/762.18.80. In Japan, (03) 496-4221. In the Far East 
(Hong Kong), 5.681.157-9. 


8096 and 8051 are trademarks of Intel Corporation. 
IBM is a registered trademark of International Business Machines Corporation. 
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Ph. D. Engineers and Scientists, 


Recent Grads, Experienced Pros, 
NUSC Wants Both. 


The research opportuni- 


ties for Ph.D.’s at Naval Under- 


water Systems Center are 
unique and 
waiting for you 
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the following 
disciplines and 
special training. 
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netic Theory, 
Scattering The- 
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Theoretical Emphasis / Numer- 
ical, Materials Research (pol- 
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and Classical Hydrody- 
namics. 
Electrical Engineer knowl- 
edgeable in— 
Signal Process- 
ing, Underwater 
Communications, 
Radio Frequency 
Theory & Prac- 
tice, Materials 
Piezoelectricity 
R.f.), System 
Science, and 
Large Scale Elec- 
tronic Systems. 
Mechanical Engineer who 
knows—Hydrodynamics 
(Classical and Turbulence) 
Engineering Mechanic with 
a background in—Material 
Science and Structural 
Analysis. 
Applied Mathematician 
skilled in —Mechanics, Struc- 
tures and Fluids, Numerical 
Hydrodynamics, and Systems 
science. 
Chemist familiar with—Solid 
fuels, Battery Chemistry, Pie- 
zoelectricity and Ceramics. 
At NUSC you'll be 
teamed up with the Navy’s 





principal research, develop- 
ment, test and evaluation 
center for submarine weap- 
ons systems. NUSC is the 
technological edge that gives 
the Navy the tactical and 
strategic edge in combat sys- 
tems that are so vital to our 
national defense. 

If you're ready for chal- 
lenge, immediate respon- 
sibility and freedom to be 
innovative and creative, we'd 
like you to join the Center's 
laboratories at Newport, 
Rhode Island or New London, 
Connecticut. 
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Underwater Systems Center, 
Personnel Staffing Division, 
EW, Newport, Rhode Island 
02841-5047 or call 
401) 841-3585. 





An Equal Opportunity Employer 
U.S. Citizenship Required 


























he pace of technology has accelerated in 
computers. Hectic worldwide competition 
has fueled a rich technical creativity: ma- 
jor developments are a daily occurrence 
and will continue at the same or an accel- 
erated clip. The U.S. has led the technological race 
from the start, but Western Europe has never 
lagged far behind, and Japan in recent years has 
begun to catch up. Now several other Asian coun- 
tries are about to jump into the fray. Though IBM 
Corp. dominates world markets, competition to de- 
velop new technology remains fierce because the 
huge market carries even bigger potential. Despite 
the present slowdown, the industry is on its way to 
becoming the second biggest business in the world 
after agriculture. 

Several major trends in computer technology are 
developing. One is the big drive to scalable unified 
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THE PACE IS ACCELERATING 


by Tom Manuel 


the editors of major worldwide trends in key segments 


architecture, multiprocessing, and reduced-instruction- 
set designs lead the list. Upcoming articles in the five- 
part series will cover semiconductors, communications, 
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architectures—designs that can be expanded in 
stages from small systems to very large-scale com- 
puters without requiring changes to memory sub- 
systems, peripherals, or software. Most computer 
systems in the next two to five years will be of this 
type. There will be two levels of scalability: a hier- 
archy of interconnected systems and extendable 
machine families at each level of the hierarchy. 
Supporting this trend to scalable computer sys- 
tems is the rapidly accelerating development of 
parallel processing. With many companies now 
moving into parallel processing, it is clear that par- 
allel processing—or multiprocessing—is the wave 
of the future. With the advent of microprocessors 
with mainframe power and memory chips with the 
capacity of entire memory systems, modularity and 
scalability in both processing logic and storage are 
easier and much less costly to build. 
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Another highly visible trend in computers today is the re- 
duced-instruction-set-computer architecture. Among the funda- 
mental RISC concepts, three stand out: machine instructions 
should be simple; most instructions should be constrained to 
execute in one clock cycle; and a large set of fast registers 
should be provided to allow as many instructions as possible 
to execute among registers without going to main memory. 
The primary goal in RISC designs is to build faster single 
processors. RISC processors, of course, can be used in paral- 
lel-processing computers. | 

A small but increasingly important trend is the development 
of language-specific integrated-circuit processors. Processors 
are available or under development for several high-level lan- 
guages, including Ada, Forth, Lisp, PL-1, and Prolog. Another 
force to be reckoned with is the artificial-intelligence gold 
rush. Every company seems to be jumping on the AI band- 
wagon. In the realm of data storage, the hot new technology 


is optical storage. But its older brother, magnetic storage, is 


far from extinct or even out of date. 


ALL TOGETHER NOW 


In two years, multiprocessor parallel machines will be ev- 
erywhere. Nearly all machines except the low-end work sta- 
tions will have some form of parallelism. There are two yard- 
sticks with which to measure parallel machines: graininess 
and levels. Grain defines the size of the entities being dupli- 
cated; a parallel computer has either fine- or coarse-grained 
parallel architecture. The other method is to define at what 
level, or levels, of a system’s hierarchy parallelism is injected. 

Grain size is the period between synchronization events for 
multiprocessors or processing elements, according to C. Gor- 
don Bell, vice chairman of technology at Encore Computer 
Corp. in Marlboro, Mass. Bell has developed a four-level grain 
classification of the degrees of parallelism. Mentor Graphics 
Corp., among others, has classified parallel-processing com- 
puters as either having high-level or low-level parallelism. 

Fine-grain parallelism is that which is inherent in a single 
instruction or data stream with synchronization being done at 
a level of one instruction, as in pipeline machine designs and 
systolic array processors. Medium grain is parallel processing 
or multitasking within a single process, a 
synchronization level of 20 to 200 instruc- 
tions. Coarse-grain parallel processing is 
the multiprocessing of concurrent pro- 
cesses in a multiprogramming environ- 
ment—200 to 2,000 instructions. 

Encore’s Multimax parallel computer 
does both medium- and coarse-grain parallel processing as 
Bell defines them. Distributed processing across networked 
computers to form a single computing environment is very 
coarse-grain parallelism, Bell says. The synchronization level 
is from 2,000 to 1 million instructions. Representative systems 
exhibiting very coarse-grain parallelism are clusters of Apollo 
Computer’s Domain work stations, Digital Equipment’s VAX 
8600s, and Sun Microsystems’ Ethernet-based Sun Worksta- 
tions. Multiple Encore Multimaxes on Ethernet and many oth- 
er distributed-processing systems also demonstrate very 
coarse-grain parallelism because the work nodes in such net- 
works can form single computing environments. 

“In high-level parallelism, multiple processes are executed 
at once. Parallelism must be explicit at source-code level, 
usually requirmg language extensions, and the processes 
must be synchronized externally in most systems by rewriting 
the code,’ says Michael R. Butts, engineering manager at 
Mentor’s Computer Systems Division. But in low-level paral- 
lelism, primitive operations—basic processing functions—are 
executed at once, Butts says. Parallelism is detected by an 
optimizing compiler in existing source code written in stan- 
dard languages, he explains. Since the parallelism is below the 
process level, no synchronization is required, he says. 
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Nearly all machines 
will have some form 
of parallelism 








uses two identical reduced-instruction-set processors. 


Many companies have been jumping on the parallel-process- 
ing bandwagon recently with products in the middle-grain 
category. Companies such as Cray Research, Denelcor, Elxsi, 
and Perkin-Elmer have sold parallel multiprocessors for sever- 
al years. Other companies announcing parallel computers in- 
clude Sequent Computer Systems; Flexible Computer; Mass- | 
comp; Intel; Pyramid Technology; Bolt, Beranek & Newman; 
Meiko (see related story, p. 48); Alliant Computer; ICON Sys- 
tems and Software; and IBM. 

Further, universities worldwide are researching many ad- 
vanced parallel-processing designs. Also 
working on parallel processing are big na- 
tional projects such as the Institute for 
New Generation Computer Technology 
(ICOT) in Japan, the Alvey project in 
Great Britain, Esprit in the European 
Communities, and the privately funded 
Microelectronics & Computer Technology Corp. Consortium in 
the U.S. ICOT has three different prototytpe parallel ma- 
chines in one lab, providing an excellent means to compare 
and contrast approaches to the technology. 

But few commercial systems today are in the fine-grain 
multiprocessor area compared with the number of low-level 
parallel architectures in supercomputers, mainframes, and 
slightly more specialized machines such as Mentor’s Compute 
Engine accelerator [Electronics, Sept. 30, 1985, p. 30]. 

Other designs in this fine-grain area are described as mas- 
sively parallel. For example, Thinking Machines Corp., Cam- 
bridge, Mass. is aiming its Connection Machine to fill that 
gap. A prototype of the machine using 64,000 one-bit proces- 
sors and executing 1 billion operations/s will be ready to 
deliver to the Defense Advanced Research Projects Agency 
by year end. The 64,000-processor prototype is a stepping- 
stone to a million-element model. Other massively parallel 
machine projects are under way [ElectronicsWeek, April 22, 
1985, p. 36] and several machines will surface within a year or 
two. Such designs will be commonplace by the mid 1990s. 

Computer designers have found it quite easy to build a 
variety of parallel hardware architectures. But to make paral- 
lel processing work, software technology must catch up. The 
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process, already under way, will accelerate in the next few 
years. More compilers will be developed that automatically 
make application programs parallel. Alliant Computer Corp.’s 
Fortran compiler, for example, automatically sets up Do loops 
for parallel execution. Mentor’s C compiler for the Compute 
Engine generates machine instructions that make maximum 
use of the elements in the processor’s low-level parallel 
structure. 

In the supercomputer realm, machines from Cray Research 
Inc., ETA Systems, and Convex Computer Corp. in the U.S. 
and from the three major Japanese computer companies— 
Fujitsu, Hitachi, and NEC—sport optimizing compilers that 
take the machines’ low-level parallel architectures into ac- 
count. Now the smaller parallel comput- 
ers will be getting at least this level of 
compiler technology, and some will get 
advanced parallel compilers. Pushing the 
state of the art of supercomputer compil- 
er technology hard are the many startup 








The key to RISC 
is in the 
compiler technology 


TWO WAYS. Alliant’s FX/8 field- 
expandable supercomputer ap- 
plies parallel processing two 
ways: it can have up to an eight- 
processor complex for computa- 
tion-intensive jobs and up to 12 
processors for interactive ones. 





to-register operations and the 
simple one-cycle instructions. 

RISC designs came into be- 
ing after computer scientists 
analyzed billions of machine 
instructions from billions of 
lines of high-level language 
code and discovered that sim- 
ple instructions, such as 
Branch, Load, Store, and 
Add, were used constantly. 
Complex instructions, how- 
ever, rarely saw use. 

Astute computer research- 
ers recognized an opportuni- 
ty here (see “Developers stay 
happy in academia as RISC 
goes commercial,’ p. 58). 
| Since the simple instructions, 
except those that load and store from memory, could be exe- 
cuted directly in one machine cycle, there is no justification to 
execute them interpretatively in microcode, which usually 
takes several machine cycles. From this simple discovery 
RISC was born. Besides this primitive-instruction idea, many 
additional ideas have been added to the RISC concept. 

Recent developments in circuit technology and economics 
provide a kicker for RISC, according to Sequent’s Rodgers. 
“Certain structures on silicon are expensive, while others are 
not. The cost tradeoffs in hardware are different now than 
they used to be,” he says. For example, very high-speed mem- 
ory chips, which can be used to build many high-speed regis- 
ters, are cheaper now than microcode. So it makes sense to 
invest system costs in large register sets 
instead of microcode. 

To develop a whole new product line 
using RISC concepts, Hewlett-Packard 
Co. hired as its chief researcher the first 
manager of the first RISC project—the 





minisupercomputer compatiCS, SU) So Ua —,: : 8()] project at IBM—Joel S. Birnbaum. In 


Convex, Floating Point Systems, and Scientific Computer Sys- 
tems, along with Alliant, Mentor, and Sequent. 

Development of parallel-computer architecture is being 
pushed from both ends—bottom up and top down, says Dave 
Rodgers, Sequent Computer Systems Inc.’s vice president of 
engineering. “Microcomputers have become powerful and 
cheap enough to easily stack them up in parallel systems to 
reap great price/performance benefits and a broad range of 
scalability,” Rodgers says. “The top-down push, though less 
visible, offers a spurt in the development on parallel architec- 
tures and algorithms resulting from the decrease in the rate 
of improvements in the speed of single processors at the very 
high end.” 

Because supércomputer research and development often 
gets military and other government funding, much of the 
work is done at public expense. “The results become available 
for the low-end systems, and a whole new set of applications 
becomes feasible without great development expense,” Rod- 
gers Says. 

RISC architectures also require software developments to 
realize their full potential. Compilers must be rewritten to 
produce efficient code for these machines. For example, com- 
pilers have to be smart enough to take advantage of register- 
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a paper entitled “Beyond RISC: High-Precision Architecture,” 
HP Laboratories chief Birnbaum and co-author William S. 
Worley Jr., also of HP, put it this way: “A computer whose 
fastest level of the storage hierarchy is general-purpose regis- 
ters has several advantages. The obvious one is that register- 
to-register instructions are intrinsically faster than those re- 
quiring main storage access. Another is that modern compil- 
ers can analyze data and control flows and can thus allocate 
registers efficiently.” | 

But can all the compilers that are needed in a complex 
system built with simple RISC-based processors now do this 
effectively? “The key to RISC is all in the compiler technol- 
ogy. The people who will be most successful with RISC will 
have multilanguage front ends to a common RISC-oriented 
back-end compiler,’ says Rodgers of Sequent. 

System designers, of course, can use RISC processors in 
parallel architectures to produce ever-faster computers at low- 


er cost. Other companies dabbling in RISC or RISC-like ma- 


chines are Acorn Computers, Harris, IBM, MIPS Computer 
Systems, Ridge Computers, and Saturn Computers. 

Gurus of high-level-language compilers are taking a good 
look at other avenues besides RISC and parallelism to speed 
up the processing of programs written in their favorite lan- 
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guages. They plan to take advantage of the speedy develop- 
ment of very large-scale-integration application-specific ICs by 
developing language-specific chips. 

One example of this trend is the IC Forth engine developed 
by Novix Inc. and available as a prototype from the Cuperti- 
no, Calif., company. Its parallel architecture and minimal 
hardware is implemented with 8-MHz, 4,000-gate, CMOS ar- 
rays. In addition, Texas Instruments Inc., Dallas, is working 
on a microprogrammed VLSI computer for the Lisp language. 
Rockwell International Corp., Pittsburgh, has developed a 16- 
bit CMOS advanced-architecture microprocessor designed to 
support the execution of such block-structured languages as 
Ada and PL-1. Many more language-specific computers on a 
chip will surface in the next few years. 

Chip designers are grooming several language chips for AI 
languages and specialized AI computers. Interest in AI, espe- 
cially in expert systems, is mushrooming. That interest will 
continue to grow until every company in the computer indus- 
try will be working on AI. One of the most promising aspects 
of AI is its potential to make computers much easier to work 
with. Today’s so-called user-friendly computers and software 
are not at all easy to use. For truly widespread use, comput- 
ers need to become as easy to operate as cars, telephones, 
TVs, and video cassette recorders. 


EASY DOES IT 


Big strides have been made in improving ease of use in the 
last few years. AI programming could mean a quantum leap 
in friendlier user interfaces. One promising example is the 
Paradox data-base system from Ansa Software. The Belmont, 
Calif., company uses AI technology to do program synthesis— 
turning a user’s simple query, in the form of an example, into 
a complex data-base program—and heuristic query optimiza- 
tion—structuring a query program for maximum performance 
based on knowledge that the Paradox system has or even has 
learned from preceding queries. 

By using this machine reasoning behind the scenes, the 
Paradox data-base system hides the real complexity of a pow- 
erful relational data-base system for personal computers be- 
hind a simple user interface. Users simply display a variety of 
tables of data through a Lotus 1-2-8-like 
menu, check off columns, and give exam- 
ples of the types of information and cal- 
culations they want. Paradox software 
does the rest. 

Paradox is just the tip of the iceberg in 
what the computer industry must provide 
in applications that are really easy to use; designers still have 
a long way to go. AI programming requires a lot of computa- 
tion and memory resources. The increasing performance and 
plunging cost of such resources are about to make enough of 
both available for significant application of AI to user 
interfaces. 

Fast, high-resolution graphics technology is also a powerful 
tool for better user interfaces. Graphics too is joining the 
ranks of affordable technology. For example, personal com- 
puters built on a processor capable of 1 million to 3 million 
instructions per second and equipped with 1 megabyte of 
memory, 80 megabytes of disk storage, graphics, and even an 
optical compact-disk drive pack enough power for some seri- 
ous Al-based interfacing. These machines also could do some 
expert-system programming. Such machines are almost 
here—some may appear within the next year; machines with 
twice that performance could arrive in two years. 

Expert systems—programs that store and use human 
knowledge and expertise in a particular field—will be one of 
the next big markets. One such example is the financial- 
planning system introduced last month by Applied Expert 
Systems Inc. of Cambridge, Mass. An example of an expert 
system that has been in use for some time is the combination 
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Every company in 
the computer industry 
will be working on Al 








PARALLEL. From 2 to 12 NS32032 processors work in parallel in 
Sequent’s Balance 8000. I/O processors balance the machine. 


XCON and XSEL package used by Digital Equipment Corp. 
to configure computer systems for customers. In the past few 
years, many expert-system development tools have been creat- 
ed. In the next few years, these tools will help produce the 
knowledge bases that are used with inference engines—soft- 
ware that reasons—to become complete expert systems. 

Many domains of knowledge, skills, creative tricks of the 
trade, and expertise lend themselves to expert systems, which 
can be used to capture and codify valuable techniques and 
knowledge. Expert systems, unlike people, can run indefinite- 
ly without getting sick or tired. They won’t ask for raises or 
look for better jobs elsewhere. They are also a convenient 
way to keep expertise and knowledge in a company even 
when workers leave. 

Knowledge bases for expert systems of any consequence 
will get pretty big—into the tens or hun- 
dreds of megabytes or even higher. In 
addition, other computer users increasing- 
ly need access to very large information 
bases. An emerging technology, optical 
disk drives, is ready to fill the storage 
gap created by these new applications. 
Some of the large information delivery-and-retrieval applica- 
tions were impractical with magnetic-memory technologies be- 
cause these applications are best served with very large vol- 
umes of information on single small disks that can be easily 
carried or mailed. 

Three types of optical-storage equipment will start to play 
an important role in information and knowledge-base applica- 
tions. Compact-disk read-only memory suits information appli- 
cations, where copies of a high-volume information base need 
to be distributed to many users, and the base needs occasional 
updating [Hlectronics, Sept. 16, 1985, p. 26]. Examples are en- 
cyclopedias, catalogs, and reference manuals for large sys- 
tems such as jet aircraft. Information that would require 
220,000 printed pages or 1,500 of today’s floppy disks can fit 
on a single CD. Another type of optical-memory technology is 
a write-once disk that is good for archives. The third technol- 
ogy is based on a combination magneto-optic effect that will 
produce a read/write optical disk that could start replacing 
traditional magnetic devices. 

CDROMs will be the first optical technology to take off in 
any sort of mass market, say some industry observers. But 
the other two types may take off just as quickly, note other 
market watchers. CDROMs have a strong proponent in Gary 
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The two professors who shook 
up the computer industry by 
deciding to speed up central- 
processor performance using 
simple, single-cycle instruc- 
tions are perfectly content to 
retain their academic vantage 
point while the concept goes 
commercial. 

No one is happier than Da- 
vid A. Patterson that the 
concept of reduced-instruc- 
tion-set computers has begun 
to catch on in the computer 
industry. If it hadn’t, says 
the 37-year-old professor at 
the University of California 
at Berkeley, “I might have 
had to switch careers and 
start a company. This way I 
get to stay and do research.” 

His colleague, Stanford 
University professor John 
Hennessey, 32, actually 
helped start a RISC computer 
company, MIPS Computer 
Systems Inc. But this fall, 
Hennessey returned to Stan- 
ford to head its new comput- 
er laboratory. Only an irre- 
sistible offer to help adapt 
the multiprocessor without 
an interlocked pipe stages 
(MIPS) for a commercial 
product lured him into busi- 
ness in the first place, he 
says. Hennessey will be a 
consultant for the Mountain 
View, Calif., company while 


multiprocessor version of the 
chip at Stanford. 

Hennessey calls himself 
the “corporate” spokesman 
for RISC, but says Patterson 
took the real risks. “Dave did 
a tremendous service to the 
community in the beginning 
by talking about it and stand- 
ing up to a lot of criticism, 
some of it vehement,’ he 
notes. “A lot of people beat 
up on him.” The reason could 
be the unorthodox methods 
Patterson adopted to commu- 
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Kildall of Activenture Corp., who is convinced that they will 
take off in the consumer market within a few months. On the 
other hand, Jan Lewis of the Palo Alto Research Group be- 


continuing his research on a 


from an innovator’s technology 


to beginning mass-market penetration in a couple of years, 
but will take a few more years to achieve real mass-market 


Magnetic-based storage devices, the current mainstay of 


computer storage, are continuing to advance apace. In the 
next several years, cost per megabyte will drop just as steadi- 


DEVELOPERS STAY HAPPY IN ACADEMIA AS RISC GOES COMMERCIAL 


by Clifford Barney 


nicate RISC’s advantages. 
The Berkeley RISC I chip, 
for example, carried on its 
mask set a tiny emblem of a 
Porsche, Patterson’s slightly 
derisive way of emphasizing 
RISC’s high performance and 
stripped-down design. His 
emblem for a complex-in- 
struction-set-computer design 
was a tail-finned gas guzzler 
from Detroit. 
Patterson also raised some 
hackles by benchmarking the 
Berkeley RISC chip against a 
Digital Equipment Corp. 


DAVID A. PATTERSON 




















RISC chip. His academic 


VAX, weren't too happy 
about having their $100,000- 


student-designed chip. 
Hennessey, more diplomat- 
ic, compared the Stanford 


mainframe, which no one 
used any longer in 1982, or to 
Motorola’s 68000, which no 
one had used yet. 

But the furor over RISC 
has died down. “I don’t get 
as many people mad at me 
any more,’ says Patterson. 

Although Patterson and 
Hennessey did much to ad- 
























VAX minicomputer and show- 
ing up the VAX against the 







peers, who swore by the 


plus equipment beaten by a 


MIPS chip to DEC’s PDP-10 | 





vance the concept, RISC did 
not originate at Berkeley or 
Stanford. Its genesis was in 
building 801 of IBM Corp.’s 
Thomas J. Watson Research 
Center in Yorktown Heights, 
N. Y. The 801 project, an in- 
spiration of IBM researcher 
John Cocke, began in 1975 
with the purpose of develop- 
ing a computer that executed 


instructions in a single ma- 


chine cycle. — 

IBM’s 801 minicomputer 
never reached the market, 
but its influence has been 


JOHN HENNESSEY 


considerable. 
soon incorporated the basic 
concepts in graduate courses 


at Berkeley and Stanford. 


Patterson’s class went on to 


develop the RISC I, which 


featured overlapping on-chip 


registers to save time on pro- 


cedure calls. 

Hennessey’s MIPS chip 
was also chosen to highlight 
RISC’s performance in the 
range of 2 million to 10 mil- 
lion instructions per second. 
The software arranges all 
pipeline interlocks at compile 
time, allowing the parallel- 
processing benefits of pipe- 
lining without increased 
hardware complexity. 


ly as capacity per spindle will increase.Both trends will be at 
the same actual rate as in the past, but actual capacity and 
price levels are trailing the publicity, says Geoff Seabrook, 
vice president of planning and product management at Me- 
morex Corp, the Santa Clara, Calif., subsidiary of Burroughs 
Corp. Though marketing hype claimed 86-megabyte, 5%%-in. 
drives were available three years ago, delivery was just start- 
ing during the second half of this year, he points out. 

But a major breakthrough in magnetic recording technol- 
ogy won’t come soon, Seabrook says. Developments reaching 


- its RP8_ parallel-processing 


| sor. The company is also ex- 
_ station with a version of the 
| early next year. 


| manufacturers have slowly 
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for RISC processors built 
| from gallium arsenide. 
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ed some of the 801 concepts 
into its Sierra mainframe. 
IBM recently announced that 








research machine will be 
based on a RISC microproces- 








pected to introduce a work 
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Other computer and chip 








lined up behind the idea. 
Ridge Computers, Santa 
Clara, Calif., and Pyramid 
Technology Corp., across the 
street from MIPS in Moun- 
tain View, already market 
computers that use some 
RISC concepts. And Hewlett- 
Packard Co. is transforming 
its entire product line into 
equipment based on RISC. 
Even DEC, Maynard, 
Mass., whose VAX is the ¢a- 
nonical example of a com- 



































has a RISC project under 
way. And the Defense Ad- 
vanced Research Projects 
Agency is funding research 












All this activity is very sat- 
isfying to Patterson and Hen- 
nessey, who are now en- 











develop RISC _ systems. 






MIPS-X—a wafer-scale pack- 

aging technology that will 

put 10 MIPS chips into a sin- 

he 

says, is to put “a Cray on a 
desk”—a desktop machine to 

compete with the Cray 

supercomputers. 

Patterson and his Berkeley 
colleagues are working on 
language-specific RISC chips 
and have already adapted 
RISC for Smalltalk, an object- 
oriented language. A Lisp 
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the market will be “a little bit of everything that has hap- 
pened in the past—higher track densities and more bits per 
inch achieved by development of better heads and positioners 
and advanced media.” 


SPUTTERED MEDIA 


Thin-film metallic media are the development most likely to 
to push drive density to more bits per inch in the near future. 
Although the media are not being made in the large produc- 
tion quantities of oxide disks, they are starting to reach the 
computing mainstream. Domain Technology, for example, is 
producing and shipping its thin-film metallic disks—nickel- 
plated with a sputtered carbon overcoat—at the rate of more 
than 60,000 per month, says David Pearce, president and chief 
executive officer of the Milpitas, Calif., company. Domain can 
produce more than 1.2 million disks a year. 

A competitor, Lanx Corp., has the capacity to produce half 
a million completely sputtered 8-in. thin-film disks a year with- 
out any plating steps. In addition, the San Jose, Calif., compa- 
ny can make 5%4- and 9-in. disks with its four sputtering 
machines. Lanx, which started making the first thin-film disks 
for perpendicular magnetic recording back in 1988, this year 
introduced sputtered disks for the more common longitudinal 
recording. 

Back in Milpitas, another contender, Komag Inc., which also 
makes thin-film sputtered disks, has just signed a major con- 
tract worth several million dollars with two disk-drive vendors 
to provide them with media. The company sees the demand 
for sputtered media accelerating about 12 months ahead of 
earlier expectations, according to a spokesman. 

The sputtering process for manufacturing thin-film disks, 
compared with electroplating, is a continuous vacuum-deposi- 








3D. A circuit module eight boards thick in the 
Cray-2 supercomputer has circuit connections 
in all three dimensions. Each module has about 
750 integrated-circuit packages for a circuit 
density near 40% ICs by volume. 


tion process that transfers material atom 
by atom from the source to the target. It 
creates a smooth layer whose thickness 
can be controlled to a fine tolerance. Typi- 
cally, two layers are sputtered onto the 
rigid disk substrate. A magnetic layer of 
metallic nickel as thin as 2 pin. is deposit- 
ed on the disk surfaces in a process simi- 
lar to that used to coat semiconductor 
wafers with thin metallic films. The sec- 
ond layer is a sputtered diamond-hard 1- 
yin.-thick carbon overcoat to protect the 
fragile magnetic layer. 

Thin-film electroplated metal media 
have been around longer than sputtered 
thin-film media. Although the magnetic 
characteristics of the two media are similar, the sputtering 
process produces a smoother surface over which the disk 
drive’s read/write heads have to fly. Consequently, the flying 
heights can be much lower over a sputtered medium than 
over a plated one. Lower flying heights lead to many more 
bits per inch stored on the disk. Now that the sputtering 
process has been perfected and the costs have been reduced, 
this improved medium should be showing up in a many more 
disk drives in the next two or three years. 

Vertical, or perpendicular, recording technologies, in which 
the magnetic domains are oriented perpendicularly to the disk 
surface, were expected to come on strong by now, but they 
are not really ready for mass production. For hard-disk drives, 
vertical recording is highly unlikely in the near term, Sea- 
brook says. Vertical-recording floppy disks are probably much 
closer to reality. 

As more and more personal computers carry larger and 
larger amounts of valuable and often critical data, reliable 
backup subsystems will become essential. Tape drives are still 
a big factor in computer peripherals. The major news here is a 
big move to cartridge drives, especially at the high end, with 
drives that are compatible with the IBM 3480, which appears 
to be fast becoming a de facto standard. It is a good match as 
a dumping and restoring device for the high-end 3380-type 
disk drives. But reel-to-reel tape drives will carry on for batch 
processing and traditional tape applications in data processing. 
Orders may slow a bit but will not dry up suddenly. 

At the low end, to back up the coming wave of the 40-, 80-, 
and 160-megabyte hard-disk drives for personal computers, 
low-cost tapes drives using 3M Co.’s latest DC2000 40-mega- 
byte %-in.-tape cartridge will become one of the peripherals of 
choice. _ 


SOFTWARE TOOLS ARE MAKING PROGRAMMERS MORE PRODUCTIVE 


by Alexander Wolfe 









odern software engineering is growing more 
challenging as electronic systems become more 
software-intensive. Though the demand for soft- 
ware is increasing 20% to 25% a year, the number 
of programmers is growing only 5% to 6% annu- 
ally. The only way to meet the burgeoning need for computer 
code is to greatly boost programmer productivity. 

In the past 12 months, software technology has seen a 
redoubling of several efforts to beef up programmer perfor- 
mance. More subtly, this ongoing research into formal devel- 
opment methods pushes along software’s slow but steady 
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advance from an unstructured art into a refined science. 
During the coming year, look for hardware-description lan- 
guages—software tools to help hardware design. In addition, 
graphics tools for visual programming and simulation are 
leading the advanced software technology charge. In the 
workaday world, acceptance of the Ada programming lan- 
guage is proceeding apace. In living rooms and dens, soft- 
ware-productivity packages—notably word processors and 
spreadsheets—are heating up the home computer field. 
Hardware-description languages are playing a big part in 
software’s upward mobility. Although manufacturers tout 
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TOOLING UP. Continued refinements in high- 
level design tools—including description, 
specification, and programming languages— 
will boost productivity for engineers developing 
applications software. 





these languages as bridging the gap be- 
tween hardware and software, rather 
they are programming languages that de- 
scribe the operation of complex electronic 
circuits. Hardware-description languages 
will provide the next generation of ad- 
vanced computer-aided-engineering tools 
for integrated-circuit design and will sup- 
port dense hardware efforts such as the 
Department of Defense’s Very High- 
Speed Integrated Circuits program. 

Work in this area began 10 years ago, 
spawning a variety of hardware-design 
languages. Now researchers are trying to 
develop a standard language. 

Indeed, the goal of the VHSIC Hard- 
ware Description Language, developed at 
Intermetrics Inc., “is to define a standard 
medium of communication among hard- 
ware designers,’ says Roger Lipsett, 
manager of the language program at the 
Bethesda, Md., company. A common lan- 
guage would ease issuing of specifica- 
tions and allow the interchange of designs for second-sourc- 
ing. But its biggest benefit is to encourage mastery of the 
complex very large-scale-IC design process. 

“In the past, most hardware-description languages have 
been fairly low-level, down at the logic-gate level or below,” 
says Lipsett. “That’s been suitable in medium-scale integra- 
tion or large-scale integration. But once you get up to VLSI, 
where you're talking about designing full computers on a chip 
and full systems on a board, the level of complexity in a 
single design is huge. There needs to be some way to describe 
this information in a way people can understand.” Hardware 
description languages are evolving from gate-level specifica- 
tion tools to more sophisticated programs allowing engineers 
to design by means of functional descriptions, he notes. 

The VHSIC Hardware Description Language is geared for 
system-level functional and behavioral decriptions while main- 
taining support of logic-gate-level descriptions. Currently, the 
language is fully defined. Under DOD contract, Intermetrics 
is now at work generating software, including a simulator, to 
support the language. But the language is not geared solely 
to the Defense Department’s VHSIC needs. “There’s quite a 
bit of interest in it in industry as well,’ says Lipsett. “The 
language definition itself is, for all practical purposes, in the 
public domain.” 


SEEING THINGS 


Some important software tools enable engineers to clearly 
visualize the operation of their programs. Two of these graph- 
ics techniques are coming to the fore. Visual programming is 
the subject of several serious research efforts. Visual simula- 
tion has arrived in the Performance Analysis Workstation, 
developed at AT&T Bell Laboratories, Holmdel, N.J. The 
work station is available as part of AT&T’s Unix Toolchest. 

“The idea is to make the thinking process of the engineer 
as close as possible to the implementation process,” says Ben- 
jamin Melamed, a member of AT&T Bell Labs’ Performance 
Analysis Studies Group that developed the work station. “In- 
stead of having to write a piece of code, which involves con- 
siderable abstracting of the conceptual model, visual program- 
ming and simulation allows the engineer to sit down and draw 
the system the way he would naturally think of it.” 
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Visual simulation is used to model computer, communica- 
tions, and manufacturing systems. Programmers can monitor 
the flow of a program on screen and watch operations move 
from node to node. Statistics such as histograms and time 
series also appear on screen. The technique promises aid in 
design analysis, debugging, and program verification. 

But visual tools will not necessarily replace high-level lan- 
guages, says Robert Morris, supervisor of the Performance 
Analysis Studies Group. “I think that they’re one of an ar- 
mory of tools which the future programmer will want to have 
at his disposal.” Morris won’t reveal new Bell Lab’s visual- 
simulation research efforts but adds, “we’re trying to make 
our tools more general and more flexible than they have been 
in the past.” 

Recent visual programming innovations are the Computer 
Corp. of America’s Program Visualization environment; the 
University of California at Berkeley's Omega system; SRI 
International’s PegaSys; Brown University’s Pecan; and the 
University of Southern California’s PIP, or Programming-in- 
Pictures system. 

Elevating the software-design process is also the force be- 
hind a more conventional programming language. Ada, which 
promises to upgrade the quality of new software, has wit- 
nessed a flurry of activity in the past year. Previously, the 
language has existed mostly on paper. But as a crop of com- 
pilers hits the market, Ada is becoming a force in the engi- 
neering world. 

This trend should continue as Ada begins its adolescence. 
“In terms of products, I think you'll see a maturing. Probably 
most importantly, you begin to see people thinking about the 
full life-cycle of an Ada program,” says Larry Druffel, former 
head of the DOD’s Ada Joint Program Office. Druffel is now 
in charge of marketing at Rational, which recently introduced 
one of the first tools aimed at Ada life-cycle support. The 
Mountain View, Calif., company’s R1000 computer-based sys- 
tem is aimed at boosting programmer productivity as well as 
life-cycle support on large-scale projects such as those in de- 
fense contracting. 

Ada watchers will also be following developments at Carne- 
gie-Mellon University’s new Software Engineering Institute. 
Observers expect the institute to get clear direction from John 
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520 ST, a 1-2-3-like spreadsheet from VIP Technologies, Santa 
Barbara, Calif. is in the works. Digital Research Inc.’s GEM 
Write and GEM Paint are scheduled for release soon. 

Some recent rumblings indicate turbulence for the home 
computer industry in the coming year. One sign of turmoil 
was the ouster of Steve Jobs as chairman of Apple Computer 
Inc. But this may presage a return of the company to its 
roots. Apple has gone to more than 20 independent software 
vendors for programs to support a new line of Apple II 
hardware accessories. An expandable, easy-to-customize Mac- 
intosh dubbed Open Mac is said to be on the drawing board. 

Meanwhile, Future Computing, regarded as the most opti- 
mistic of the market forecasters, is sticking to its guns in 
suggesting that the potential market is broadening for per- 
sonal computers sold for home use. But “consumers have to 
be convinced that a personal computer is a functional appli- 
ance that’s worth having,” warns Uribe. Otherwise, “the only 
purchasers of computers, peripherals, and software will be 
people who’ve already sold themselves.” L 






















H. Manley, an Air Force veteran who recently took command 
of the DOD-sponsored institute. The institute will oversee ef- 
forts to improve software-engineering techniques for DOD 
use and ease Ada’s move into the software mainstream. 

Industry will also look closely at the Software Productivity 
Consortium [Electronics, Sept. 16, 1985, p. 14]. The new group 
represents 15 aerospace companies, all of which will be adopt- 
ing Ada. “Clearly, both the Software Engineering Institute 
and the Software Productivity Consortium are going to be big 
players in the Ada world,” Druffel says. 

In home computer software, the trend continues away from 
entertainment and education toward productivity products— 
word processing and communications, says Hilda Uribe, senior 
analyst at Future Computing Inc. Word processing is by far 
the most popular application, used by 59% of home computer 
owners, according to the Dallas market researchers. 

Computer owners are using business software in the home 
as well. The survey shows that 39% of home computer users 
bring work home from the office. In addition, 21% of all 
personal computer owners run a business from the home. 

The availability of software will be critical to the acceptance 
of new machines from Atari Inc. and and Commodore Interna- 
tional Ltd. Volume shipments of Atari’s 520 ST are just get- 
ting under way; Commodore’s Amiga is due to follow. For the 


STEELE’S GUIDING HAND MADE POSSIBLE COMMON LISP 


The silver-covered book looks | like most standards commit- | language based on MacLisp | 2% years at Carnegie-Mellon, 
and feels formidable. Indeed, | tees, we worked almost ex- | and ZetaLisp, with accents | Steele, who was 31 on Oct. 1, 
Common Lisp by Guy L. | clusively by electronic mail | from InterLisp, Portable | wanted to broaden his experi- 
Steele Jr. culminates a histor- | over Arpanet.” Standard Lisp, and others. | ence, and began work at Tar- 
ic electronic conference, From Boston, Pittsburgh, | “People are happy with what | tan Laboratories Inc., “partly 
which resulted in a language | Stamford, Conn., Texas, | happened, and although the | because I wanted to learn 
that has become the de facto | Utah, and California for 2% | language ended up not the | about compiler construction 
industry standard. years, some 3,000 messages | way I would have designed it | under Bill Wulf,” chief exec- 
Like most watershed ideas, | bounced back and forth. | if I had done it myself, I | utive officer of the Pitts- 
Common Lisp had colorful or- | From one line to 20 pages, | think it is an extremely good | burgh company. — 
igins. In the spring of 1980, | some 1,100 pages of discus- | compromise among the needs In January, Steele, his wife 
three young computer-lan- | sion made up the electronic | and desires of the entire user | Barbara—a Lisp programmer 
guage experts—Steele, Rich- | conference. community. It is more impor- | and a member of the stan- 
ard P. Gabriel, and Jon L. “It worked so well we | tant that people agree on it | dards committee—and his 
White—were driving on a | didn’t feel the need for any | than it be perfect.” two children moved to Cam- 
California freeway. They had | face-to-face meetings. In The Lisp effort has | bridge, Mass., where he took 
just left an informal Lisp | fact, we held two face-to-face | spanned Steele’s professional | on the position of Director of 
workshop convened by the | meetings, and they didn’t | career. After teaching for | Software Development at 
Defense Advanced Research | work out all that well,” says Thinking Machines Inc. for 
Projects Agency to determine | Steele. “Electronic mail gives the connection-machine pro- 
the language’s status and | you time to respond—you ject. Steele is using Lisp in 
direction. don’t feel like you have to his work on parallel algo- 
Each man represented a | make an answer that minute rithms and parallel-program- 
different implementation of | or the moment is lost. You ming language. 
Lisp. The product of their | can take a half hour or a day Steele also plans to revise 
discussion sounds like some- } or a week to produce a rea- Common Lisp, based on his 
thing out of Tom Swift: | soned response.” work with the 466-page vol- 
“Gee, why don’t we get to- Fed intellectually by their ume during the past year and 
gether on a compromise | electronic umbilical cord, the a half. But he will remain im- 
language?” far-flung group completely partial. “I see my job as a 
Steele, then an assistant | rethought Lisp. “We looked shepherd. I try hard not to 
professor of computer sci- | at many dialects and many have very strong opinions as 
ence at Carnegie-Mellon Uni- | features of the dialects. We to what the language should 
versity, volunteered to coor- | tried to pick the things that look like. I have my opinions, 
dinate the effort. What he | experience showed were good but I'll only bring them out 
did was oversee a growing | and we also tried to get rid after listening to others’ posi- 
electronic network that | of old ideas that turned out tions. My job is to maintain 
reached an informal member- | to be not so good—those that balance to collate everyone’s 
ship of 70 people—all by | were incompatible or not ideas. And to strive for a con- 
word of mouth. ‘Rather than | portable.” sensus. After all, I’m a com- 
having face-to-face meetings, The result is a compromise mittee chairman.” 
































Reprints of this five-part report will be available at $6 each 
in November. Send a check or money order to Electronics 
Reprints, 1221 Avenue of the Americas, New York, N. Y., 
10020. Write for quantity prices. 













































































































































































































GUY L. STEELE JR. 
56 Electronics/ October 7, 1985 














The industry's leading coverage 
of technology news. 





Electronics is back—with the industry's best + 40 articles on components technology 
_feporting on technology. In the first half of. More than 100 articles on worldwide events. 
1985 alone, Electronics featured hundreds of —_in semi-conductor technology. 


important articles with news and analysis . 
that leaders in the field can’t afford to be Readers depend on us for this full scope of 


Full coverage of computer technology, with  YOUr selling message be in Electronics’ 
86 articles #8 si systems pl environment of pivotal technology reporting 


___ Software, 33 on boards and peripherals, = © 7 
and 28 on CAD/CAM Put your advertising where the electronics 


- 140 articles on international technology attention is. Call Electronics today, at 
212/512-3140 (U.S.), to reserve your ad 


- 30 articles on military technology ____ space. Outside the U.S. contact your sales 


test and measurement equipment 
¢ Over 100 articles on communications 


Ws 
Mf 
Hill 


Electronics / October 7, 1985 











PROGRAMMABLE PULSE 
GENERATOR : 


@ Generates Precise Pulse Widths 
@ 6-Bit Programmable 

@ 1 NS to 10 NS Increments 

@ Rising-edge Triggered 

@ TTL interfaced 
@ 24 Pins DIP 








data . 
delay 
Aevicesy inc. 


385 Lakeview Avenue, Clifton, New Jersey 07011 @ (201) 772-1106 


Circle 60 on reader service card 


MDR-21A is the first publication produced by the Reliability Analysis Center (RAC) to deal 
specifically with Field Reliability Experience of microelectronic components. Digital SSI, 
MSI, LSI, Linear, Memory, Interface and VLSI devices are included. 


@ Volume | contains data on all types of microcircuits, 
excluding hybrids, and is divided into three (3) primary 
environmental sections: Airborne, Ground and Naval, sub- 
divided by component functional type, specific application 
environment and device functions. Basic guidelines for this 
publication use the device’s complexity and design geome- 
try for inclusion in the VLSI sections: 
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Comdex Preview i 
Special Advertising Section: Canada 


In new integrated optics technology, sub- 
micron channels and switching devices 
process lightbeam-based digital infor- 
mation the same way conventional inte- 
grated circuits process electrical signals. 
Although still in their infancy, integrated 
optics could replace conventional ICs in 
large mainframe computers and process- 
ing systems. 


The Market 
Over $1 billion this year, and should grow 
to more than $2 billion within two years. 


Target Readers 
Systems designers. 


issue Date: 
November 18, 1985 


Closing for Advertising: 
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Battle of the Buses 


VMEbus versus Multibus !I—who will be 
the winner in the competition? Ready to 
jump into the ring as well are relative new- 
comers Futurebus and NuBus. This arti- 
cle will also examine bus structures for 
8-bit systems. 


The Market 
$1.2 billion by 1985, and $2.5 billion by 
1987 


Target Readers 
System integrators, systems designers, 
computer manufacturers. 
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The semiconductor industry is 
changing. Are you equipped to meet 
the challenges of this ever-chang- 
ing industry? Crucial decisions are 
at hand. Electronics Magazine and 
Gnostic Concepts Inc. sponsored 


































Presented by: 


SRI INTERNATIONAL HORIZON ASSOCIATES this prestigious seminar and the 
An Int’! Problem-solving Organization A Business Development Co. transcript iS-NOW being made avail- 
12/16 Addiscombe Rd. 2255-G Martin Ave., MS 15 

Croydon, CROOXT, England Santa Clara, CA 95050 ed to pene oo the 
44-1-686-5555 (408) 986-0300 chalienge of these changes. 


A panel of industry experts presents 
up-to-date, significant information 
that probes major technological 
concerns such as: 


¢e Company benefits by custom 
design 
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FAIRCHILD ones = 32-BIT CHIP SET 


mairchild ‘Camera. & Instrument Corp. is entering the. 32-bit CMOS micro- 
processor market with a three-chip module that offers five times the 
: performance of a Digital Equipment Corp. VAX-11/780. The Clipper module 
executes instructions in 30 ns, or at a 5- million-instructions/s clip. It will 
- enable microprocessor-based systems to do tasks that were until now only in 
the preserve of mainframes or superminicomputers: simulation and the design 

of very large- scale integrated circuits, for example. The Mountain View, Calif., — 

~ company’s module uses the basic elements of a reduced-instruction-set archi- — 
_ tecture and runs under the Unix operating syeem Samples of the $2,451 
- module will — available in June 1986. _ L) 
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ELECTRONICS NEW PRODUCTS 






HOW TO TRY OUT A DESIGN 
STILL IN THE CONCEPT STAGE 






CALMA’S SIMULATOR FLUSHES OUT ERRORS BEFORE DESIGNER COMMITS 


Cc. simulation of chips 
and boards has one major 
flaw: designs must be nearly 
complete before new ideas can 
get a good spin. General Electric 
Co.’s Calma subsidiary wants to 
remedy that with a simulator 
software package that lets work 
station users try out designs 
fully even though much of the 
design may be still in the con- 
ceptual phase. 

The package—which is called 
TexSim/B, for Tegas Extended 
Simulator, Behavioral—can run 
comprehensive simulations from 
any combination of behavioral 
gate-, or transistor-level descrip- 
tions. “This can be of help be- 
cause many times you don’t ex- 
actly know how you are going 
to implement a particular de- 
sign. However, you might know 





something about how parts of it 16 BITS. we TexSim/ B, Calma has simulated a 16-bit 68000. 


are expected to behave,’ says 
David Niehaus, design products market- 
ing manager at the Austin, Texas, com- 
pany. “You can save a lot of time flush- 
ing out errors early before committing 
to a technology for implementation.” 
Calma believes TexSim/B is the first 
package that allows full simulation of 
designs under mixed modes of behavior- 
al, gate, and transistor descriptions. A 
number of behavioral packages on the 
market will not operate fully with some 
devices described as gates and some as 
transistors. Niehaus suggests that the 
conversion process between behavioral 
models and more detailed design imple- 
mentations opens up the possibility of 
errors and inadvertent changes in the 


models. The need for mixed-level design — 


simulation is on the rise as engineers 
attempt to tackle more complex prod- 
ucts on work stations, he adds. 
TexSim/B is an expanded version of 
Calma’s TexSim simulation package, 
which is standard on the company’s Te- 
gaStations. The Calma work stations, 
ranging from $24,500 to $90,000 each, 
are based on hardware from Apollo 
Computer Inc. TexSim/B, an option for 
the TegaStations, sells for $20,000. 
Calma plans to begin production ship- 
ments of the simulation package within 
a month. The simulation software will 
be demonstrated at the upcoming Auto- 
mated Design and Engineering for Elec- 
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tronics conference, to be held Oct. 15-17 
in Boston. 

The behavioral-simulator software can 
verify the design of very large-scale in- 
tegrated circuits, semicustom chips, and 
pe boards. The description of functional 
blocks is written from high-level system 
specifications using the Tegas Design 
Language/Behavioral. Verification of 
behavioral models can be speeded up 
with a structural debugger. 

TexSim/B contains some 76 primi- 
tives, such as gate and functional de- 


TT" market for low-end computer-aid- 
ed-engineering equipment is crowded 
with products that claim superlative re- 
sults and ease of use for a minimal 
price. Ruled by price/performance ratios 
and the demand for compatibility with 
existing systems, the market is a fickle 
one and competition is fierce. 

But Scientific Calculations is challeng- 
ing that fickle spirit with Scidesign, a 
$7,000 CAE program for use on IBM 
Corp. Personal Computer/XTs and ATs. 
Scidesign, which will be unveiled at next 
week’s Automated Design and Engi- 





EASY-TO-USE SOFTWARE 
FOR CAE RUNS ON IBM PC 









1 scriptions of logical devices. 
| These represent a wide range of 
simple Boolean gates, such as 
| flip-flops, to more complex arith- 
| metic logic units. Calma’s de- 
| sign-automation software engi- 
‘| neers have modeled an entire 16- 
| bit 68000 microprocessor to run 
in the behavioral simulation. Af- 
ter testing is complete, the be- 
havioral model of the 16-bit pro- 
cessor will be placed into the 
simulation library and available 
to customers by early 1986. 
Using the 68000 behavioral 
model, for example, pc-board 
makers could run more detailed 
gate-level simulations of board 
designs before committing to a 
specific semiconductor technol- 
ogy. Calma plans to create other 
microprocessor models, includ- 
ing one for the 32-bit 68020. 
“What makes TexSim/B so 
powerful is its capability to han- 
dle the mixed-level modes,” says Nie- 
haus. “Some designers like to describe 
circuits behaviorally to document the en- 
tire system and flesh it out architectur- 
ally. Then designers can selectively take 
pieces and decompose descriptions down 
to the gate or transistor levels, allowing 
verification of the precise timing that is 
required.” J. Robert Lineback 


Calma Co., 12096 Park 35 Circle, Austin, 
Texas 78753. Phone (512) 339-0779. [Cir- 
cle reader service number 338] 






neering for Electronics conference in 
Boston, can also be used with the com- 
pany’s higher-end VAX-based CAE prod- 
ucts. This gives the designer capabilities 
not found on other PC-based systems. 
Scidesign is a desktop system intend- 
ed for electronics design engineers who 
might use their IBM PCs for other engi- 
neering and business applications. It re- 
quires minimal hardware adjustments 
and offers a simple menu-driven inter- 
face. To run the program, the PC needs 
a graphics card, a math coprocessor 
chip, and a mouse and interface. 
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‘We paid a lot of attention to the user 
interface,” says David Magellan, assis- 
tant product manager for Scidesign. So 
for users who cannot commit to memory 
the complex set of commands most sys- 
tems rely on, Scientific Calculations de- 
veloped an expandable menu format, 
with consistent syntax throughout. This 
allows the novice user to avoid the re- 
education process he might encounter if 
he had to do the work on a more sophis- 
ticated work station. 
COMPATIBLE. Scidesign was developed 
for use with Scientific Calculations’ Sci- 
ecards and Schemactive programs. Sci- 
cards is a high-level design tool for a 
complete 32-bit multiuser system such 
as Digital Equipment Corp.’s VAX units. 
The company bills it as a total design 
solution for printed-circuit boards that 
employ hybrid and surface-mounting 
technology. Schemactive is used for cre- 
ating complex schematic diagrams. It 
can generate schematic and logic draw- 
ings up to 100 pages in length. 
Scidesign and the higher-end pro- 
grams all share the same unified data- 
base, providing complete synchroniza- 
tion between the IBM PC-based system 
and the dedicated minicomputer used 
for running the high-end software. Inte- 
gration with the Scicards program al- 
lows the user to upload the engineering 
design to the VAX, and receive annota- 
tion following gate assignments and lay- 
out. Without that synchronization, says 
Magellan, refinements that are made us- 
ing Scicards to a design generated on 
Scidesign cannot be transmitted to the 
PC. This means that any changes have 


VERSATILE. Scidesign runs on IBM PCs but links with Scientific’s VAX-based software. 












































































to be made using time-consuming man- 
ual methods. 

“This ability to maintain proper syn- 
chronization is unique in regard to Sci- 
cards,’ Magellan says, adding that no 










TT": rush to adopt such manufacturing 
concepts as just-in-time manufactur- 
ing, total quality control, and computer- 
integrated manufacturing is placing 
new demands on final-assembly testing 
in the factory. Summation’s answer 1s 
the SigmaSeries, comprising a 68000- 
based integrated TestStation, which ac- 
commodates plug-in instrument mod- 
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FINAL TEST. Summation’s modular system aims to end traditional rack-and-stack test gear. 





FINAL-TEST SYSTEM SUITS 
JUST-IN-TIME ASSEMBLY 









other vendor has a PC-based product 
that could fully share information with 
the Scicards system. Scicards takes in- 
formation generated by Scidesign and 
compares it to three of its six libraries 
for shapes, parts, and functions. 

“With Scidesign you are doing two 
things,” according to David Jarvie, as- 
sistant product manager for Scicards. 
“You are creating the symbols for a 
schematic design, and then you are cre- 
ating the geometry between the sym- 
bols. That information is checked 
against those three libraries to generate 
the net list for the Scicards algorithms.” 

Because Scidesign has its own dedi- 
cated graphical symbol editor, the user 
can manipulate primitives and other 
graphic information, Magellan says. The 
program generates schematics by 
means of two-segment routers, and it 
offers a choice between standard and 
user-defined sheet sizes. Users can add, 
delete, or move both symbols and inter- 
connection lines, and the program can 
rotate and scale symbols as well. Scide- 
sign has a symbol library of more than 
500 TTL, ECL, and CMOS symbols. It is 
available now. -Tobias Naegele 





Scientific Calculations Inc., 7635 Main St., 
Fishers, N. Y. 14453. 


Phone (716) 385-6790 [Circle 339] 












ules; proprietary TestWindows program 
development and interface software; 
and an IBM Personal Computer AT-com- 
patible computer. 

“The just-in-time concept says that 
you can produce one product just as 
cheaply as you can 1,000 things,” ac- 
cording to Jim Bloomer, president of 
Summation. This means that test sys- 
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tems must be fast and reconfigurable. 
The Sigmaseries is a fully integrated 
general-purpose automated system for 
final-testing applications that meets 
these demands. 

Traditional production testing, which 
has been served by controller-based 
rack-and-stack instrument clusters, has 
fallen short. “Rack-and-stack test sys- 
tems are complicated to integrate, diffh- 
cult to program, weren’t meant to run 
together in networks, and_ require 
skilled operators,” Bloomer says. They 
are also expensive, typically costing 
$100,000 for customized gear. Summa- 
tion tackles the problem with a low-cost 
modular system that is easy to reconfi- 
gure for each new testing application 
and that collects and analyzes test data. 

Only 7 in. high, the test station con- 
tains analog and VMEbuses that supply 
a highly integrated stimulus and mea- 
surement environment. The plug-in mod- 
ules, which can be synchronized to with- 
in 50 ns, simultaneously share signals 
and automatically trigger off each oth- 
er. Special programmable switch mod- 
ules route stimulus and measurement 
signals to the unit under test as directed 
by the user’s program. With only seven 
keys and a vacuum fluorescent display 
for prompting the operator, the TestSta- 
tion is easy to use. 

Both analog and digital stimulus and 
measurement functions are available. 
When unveiled at Wescon in San Fran- 
cisco next month, the TestStation sys- 
tem will have 11 modules, including a 
breadboard unit that will let customers 
build custom modules such as filters. 
Others include a waveform recorder, 
function generator, and multimeter. 

The system’s analog capability is up 
to 10 MHz, with switching up to 200 
MHz. Digital inputs and outputs have 
up to 50-ns resolution and time-interval 
measurement to zero. Up to 1,320 low- 
voltage, 440 high-voltage, and 182 high- 
frequency inputs can be switched. 

Programs, which the user writes in an 
extended Basic language called TestBa- 
sic, are controlled in a proprietary envi- 
ronment that uses windows and icons 
similar to the Apple Macintosh’s. Test- 
Basic includes powerful debugging utili- 
ties, structured programming tools, and 
local variables for library functions. 

Bloomer says that because most engi- 
neers are already familiar with Basic, 
writing test programs with TestBasic 
will take about one fifth the time it does 
to create programs for rack-and-stack 
instrument clusters. The software incor- 
porates the Import/Export feature, 
which automatically converts the user’s 
menu settings to IEEE commands. 

In mid-1986, Summation aims to tack- 
le the broader issues of computer-inte- 
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grated manufacturing with an enhance- 
ment called SigmaNet that will link nu- 
merous SigmaSystems and computers. 
Without computer, SigmaSystem sells 
for under $20,000. Delivery takes 12 





FReoaitine image-pro- 
cessing systems are | 
about to grow in perfor- 
mance and drop in price. 
At this week’s Electronic 
Imaging Show in Boston, 
Imaging Technology will 
announce its Series 100 
single-board image pro- |! 
cessing subsystems, 
which boast high resolu- 
tion and offer capabilities 
that until now were avail- 
able only in more expensive multiple- 
board sets. 

The boards, which average $4,000 
each, come in versions for use in VME- 
bus-, Multibus-, and Q-bus-based sys- 
tems, and in the IBM Corp. Personal 
Computer AT. An earlier product from 
Imaging, the IP512 three-board subsys- 
tem, sells for $10,000. 

The boards feature a resolution of 512 
by 512 pixels by 12 bits; similar products 
offer frame memories with &-bit-deep 
pixels. AS many as 256 gray levels are 
available. Sixteen lookup tables per out- 
put channel can provide up to 4,096 
shades of gray for pseudocolor display. 
In addition, the boards have feedback 
circuitry for the input lookup tables that 
allows software to modify incoming and 
stored images in real time. 

The boards’ 12-bit-deep pixels provide 
several different modes of operation. In 
one mode, images with 256 gray levels 
can be stored using eight of the bit 
planes and graphic overlays can be dis- 
played using the remaining four. 

To consolidate the multiboard subsys- 
tem onto one board, the company used 
gate-array and surface-mounting tech- 
nologies. Each 1-in.? custom gate-array 
chip replaces from 50 to 150 convention- 
al TTL chips. Moreover, the use of sur- 
face-mounting technology further in- 
creases chip density and allows Imaging 
to implement a lot of basic algorithms in 
hardware. 

“The real-time capabilities of the 


aaeeys 


hardware eliminate the need to develop 


software for performing on the host 
fundamental image-processing  algo- 
rithms such as image subtraction,” says 
Robert Birenbaum, product marketing 
manager for Imaging Technology. “The 


IMAGE PROCESSING BOARD 
COSTS ONLY $4,000 


MIGHTY. Imaging Technology’s single board packs the image- 
processing capabilities usually found on multiple-board sets. 


weeks after ordering. -Steve Zollo 


Summation Inc., 18072 142nd Ave. N.E., 


Woodinville, Wash. 98072. 


Phone (206) 486-0991 [Circle 339] 











processing element—the feedback/input 
lookup table—is fully programmable, so 
that multiple operations can be _ per- 
formed on the pixel data during a single 
frame time.” 

The Series 100 accepts analog video 
inputs from standard RS-170 or RS-330 
sources. The boards sell for $3,995 for 
the monochrome version and for $4,495 
for pseudocolor model. The PC AT ver- 
sion is available now, with the other ver- 
sions scheduled for delivery in the 
fourth quarter. —Debra Michals 


Imaging Technology Inc., 600 West Cum- 
mings Park, Woburn, Mass. 01801. 
Phone (617) 938-8444 [Circle 341] 


SINGLE-BOARD ENGINE 
SUPPORTS 7 USERS 


The Forth multiuser, multitasking pro- 
gramming environment—popular for 
process control and instrumentation— 
has been enhanced by the H4TH/x 
Forth engine, which supports up to sev- 
en users. The series includes the 
H4TH/01 single-board computer for 
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original-equipment manufacturers and 
the desktop H4TH/20 system for pro- 
gram development and vertical-market 
applications. On these systems, the 
Forth language has been microcoded, as 
has a major part of the operating sys- 
tem, and all high-level functions have 
been written in Forth. 

As an example of the Forth engine’s 
performance, it executes the sieve of 
Eratosthenes benchmark in 9 s. The sin- 
gle-board computer, priced at $2,000, in- 
cludes a microprogrammed bit-slice pro- 
cessor with 1-K by 32 bits of micropro- 
gram memory and 48-K bytes of local 
RAM. The desktop H4TH/20 is based on 
the single-board computer, plus a back- 
plane, floppy-disk and hard-disk storage, 
up to 2 megabytes of RAM, 18 serial 
I/O ports, a Shugart Associates System 
Interface bus, and other features. It 
sells for $11,400. 

Hartronix Inc., 1201 N. Stadem Dr., Tempe, 
Ariz. 85381. 
Phone (602) 966-7215 


TWO 32-BiIT CHIPS 
RUN WORK STATION 


The HostStation line has been topped 
off with the 550 desktop work station, 
which uses two 82-bit processors for 
computation and graphics processing. 
Its 19-in. monochrome display offers a 
resolution of 1,056 by 864 pixels. Stan- 
dard features include floating-point 
math processing and memory manage- 
ment; 1 megabyte of main memory, ex- 
pandable to 2 megabytes; 41 megabytes 
of internal hard-disk storage, expand- 
able to over 370 megabytes; and integral 
Ethernet and Cheapernet interfaces. 
The Umax operating system is a mul- 
titasking operating system that is Unix- 
compatible. Initial software includes C, 
Fortran, and Pascal compilers as well as 
graphics support. The HostStation 550 is 
compatible with VT100 and several oth- 
er terminal protocols and offers three 
RS-232-C ports. Options include addition- 
al hard- and floppy-disk data-storage 
units, a 60-megabyte streaming-tape 
drive, and a mouse. Priced at $14,000, 
the HostStation 550 carries quantity dis- 
counts for original-equipment manufac- 
turers. It is available this month. 
Encore Computer Corp., 257 Cedar Hill St., 
Marlborough, Mass. 01752. 
Phone (617) 460-0500 


CHIP RESISTORS 
RETAIN ID MARKINGS 


The CR21 and CR22 chip resistors have 
face-up markings that maximize heat 
dissipation. The markings also let them 
be identified on the board even after 
dual-wave-flow or vapor-phase-reflow 






















































[Circle 359] 
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soldering. The resistors have power rat- 
ings of 0.1 W to 0.25 W, respectively, 
and feature nickel barrier terminations. 
The devices come in resistance values 
from 10 2 to 2.2 MO at tolerances of 27% 
and 5% and with a temperature coeff- 
cient of 300 parts per million. Resistors 
are also available with values ranging 
from 100 9 to 1 MOQ at tolerances of 17% 
with a 100-ppm temperature coefficient. 
Available from stock, the resistors 
with a 5% tolerance cost less than 2¢ 
per chip in quantities of 10,000. They are 
available in bulk, on 8-mm tape reels, or 
in magazines. 
Kyocera International Inc., Electronic Com- 
ponents Group, 11425 Sorrento Valley Rd., 
San Diego, Calif. 92138. 
Phone (619) 454-1800 


RESISTOR HAS 4 LEADS 
FOR CURRENT SENSING 


Dale Electronics’ CPSL commercial pow- 
er wirewound resistor provides four 
leads for use in circuits that require cur- 
rent sensing, including current moni- 
tors, feedback control loops, overload 
sensors, and motor controls. Available 
in 3-, 5-, 7-, 10-, and 15-W sizes, the resis- 
tors have a high power-to-size ratio. 

For example, the CPSL-5 dissipates 5 


[Circle 381] 


























< 


in. high by 11/82 in. wide. The standard 
tolerance of the resistor is 5%, and 
resistors ranging from 0.01 2 to 0.10 
are available. 

In lots of 1,000 pieces, a 5-W 0.01-0 
resistor sells for 52c each. Parts are 
available now. 

Dale Electronics Inc., 2064 12th Ave., Co- 
lumbus, Neb. 68601. 
Phone (402) 564-3131 


SMART POWER FETS 
HANDLE 12 AND 15 V 


The Smartpower family of circuits for 
overvoltage and overtemperature pro- 
tection now includes models that cover 
the 12- and 15-V power buses. The prod- 
uct family now includes seven parts, in- 
cluding 7.5-, 15-, and 35-A devices for 5,, 
12-, and 15-V circuits. 

The devices are part of the Smart- 
power II process, which combines CMOS 
logic with a vertical TMOS power device. 
They are intended to protect voltage- 


[Circle 380] 




































sensitive systems from excessive volt- 
age transients as well as from extreme 
temperatures. 

The 7.5-A devices, the MPC2004, the 
2011, and the 2014, will sell for under 
$1.00 in lots of 10,000 pieces. Delivery is 
from stock but may take up to 12 weeks 
after ordering. 

Motorola Semiconductor Products Inc., 
P.O. Box 20912, Phoenix, Ariz. 85036. 
Phone (601) 244-4911 [Circle 382] 


IBM PC-BASED SYSTEM 
ANALYZES MOTION 


The DM-1000 system for motion-data ac- 
quisition samples and updates informa- 
tion at a rate in excess of 20 kHz per 
axis. It uses up to six resolvers to sense 
position and an IBM Corp. Personal 
Computer to record and display data. 
The DM-1000 consists of an interface 
card, which plugs into a long expansion 
slot of the PC, PC/XT, PC AT, or com- 
patible, and software drivers that inter- 
face to Basic or such high-level lan- 
guages as C and Compiled Basic. 

The motion system is designed for 
machine automation, robotics, and two- 
and three-dimensional position and ve- 
locity monitoring for computer-aided de- 
sign. The data from all axes can be fro- 
zen simultaneously before being read to 
provide true real-time data. This feature 
allows the user to perform multiaxis 
contouring and true differential position 
analysis and profiling, according to the 
company. 

The DM-1000 received all of its power 
from the host computer and is electrical- 
ly isolated from external machine wir- 
ing. Available six weeks after ordering, 





‘a six-axis system sells for $1,395. 


Data Motion Corp., 1785 Cortland Ct., Ad- 
dison, III. 60101. 
Phone (312) 495-2158 


DATA SYSTEM 
BUILDS CONTROLLERS 


Integrated Systems’ MAX 100 high-per- 
formance real-time control implementa- 
tion processor and data-acquisition sys- 
tem implements nonlinear multirate con- 
trollers that users create with the com- 
pany’s Matrix control-design package. 
The direct implementation allows con- 
trol engineers to quickly evaluate the 
performance of their designs on real 
hardware, the company says. The MAX 


[Circle 378] 
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LOGIC ARRAYS 0 MICROSYSTEMS 














































pin DIP. Priced at $5.50 each in lots of 
5,000 pieces, the array is available now. 
Silicon Systems Inc., 14351 Myford Rd., 
Tustin, Calif. 92680. 

Phone (714) 731-7110 


CONTROL CARD HOLDS 
FORTH IN EPROM 


The model SBC88, a single-board indus- 
trial development and control system, is 
supported in Basic or, for high-speed ap- 
plications, in Forth. Programs are writ- 
ten into the onboard RAM. Then a pro- 


currently and will run color and graph- 
ics aS an option. Other options include 
file-locking and a print spooler. | 
Available now, Multi-AT/4 costs 

$1,695 for the basic configuration of the 
expansion chassis, Multi-DOS, and hook- 
up for a second work station. 

Anex Technology Inc., 151 N. Rte. QW, 
Congers, N. Y. 10920. 
Phone (914) 268-2400 


BUBBLE-MEMORY CARD 
CARRIES CONTROLLER 


For industrial original-equipment manu- 
facturers, the iSBC 264 magnetic bub- 
ble-memory board provides up to 2 me- 
gabytes of nonvolatile mass data stor- 
age that will withstand temperatures 
from 0°C to 60°C. 

Since the iSBX 264 board contains an 
intelligent controller, no extra controller 
board is necessary for high-throughput 
operations. 

The iSBX board uses the 7114 bubble 
memory in combinations of one, two, or 
four cells providing storage capacity of 
512-K bytes, 1 megabyte, or 2 mega- 
bytes, respectively. The models cost 
$1,400, $2,100, or $3,600, respectively, in 
quantities of 100 and are available now. 
Intel Corp., Literature Dept. W-240, 3065 
Bowers Ave., Santa Clara, Calif. 95051 

[Circle 365] 


100 can be connected to a host computer 
for transferring designs and data, or it 
can be used as a stand-alone system in 
the field. 

Data gathered with the MAX 100 can 
be brought back to the host for analysis 
with Matrix. Once in Matrix, the data 
can be manipulated, filtered, and ana- 
lyzed in the time or frequency domains. 

The MAX 100 can run a 12th-order, 
four-input, four-output controller at 
rates up to 100 Hz concurrently with a 
12-parameter, 90-state identification al- 
gorithm at 20 Hz. Priced at $40,000, 
MAX 100 is available in 30 days. 
Integrated Systems Inc., 101 University 
Ave., Palo Alto, Calif. 94301. 

Phone (415) 853-8400 


GATE ARRAY IS 
FIELD PROGRAMMABLE 


The 828151 field-programmable gate ar- 
ray permits users to generate custom 
patterns using standard programming 
equipment. The model 828151, which is 
the final addition to Signetics Corp.’s 
Applications Specific Products Division’s 
family of field-programmable products, 
is a 20-pin single-level logic element con- 
sisting of 12 NAND gates with fusible- 
link connections for programming I/O 
polarity, I/O direction, and output-en- 
able control. 

All gates are linked to the 6 inputs 
and the 12 bidirectional lines, so virtual- 
ly any combination of inputs and out- 
puts can be configured. The part is spec- 
ified at a propagation delay of just 15 ns 
with a typical power dissipation of only 
0.65 W. 

In lots of 100 pieces, the commercial 
version is priced at $2.08 each and is 
available now. 

Signetics Corp., 811 E. Arques Ave., P. O. 
Box 409, Sunnyvale, Calif. 94086. Phone 
(408) 739-7700 [Circle 376] 


ARRAY CAN FIGURE 
SUM-OF-PRODUCT 


Thanks to its AND-OR-Invert architec- 
ture, Silicon Systems’ CMOS mask-pro- 
grammable logic array lets the user im- 
plement custom sum-of-product logic 
equations. The TTL-compatible 82C100/ 
101 incorporates 16 inputs and eight out- 
puts to yield a total of 48 available prod- 
uct terms. 

Each product term is the logical AND 
of up to 16 of the inputs in true or 
complement form. All these product 
terms can be linked with OR connections 
to create a desired output function. The 
output can then be programmed as ac- 
tive high or low. — 

The device has a 50-ns typical ad- 
dress-access time and is housed in a 28- 
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prietary algorithm programs up to 24-K 
of source code into the EPROM. 

Once stored, these programs automat- 
ically execute whenever power is sup- 
plied to the system. Built-in commands 
download programs from a_ personal 
computer or accept hexadecimal files as 
produced on an Intel Corp. or Digital 
Research Inc. assembler. 

The subsystem consists of two &-bit 
input and two 8-bit output ports, seven 
individually addressable inputs, and sev- 
en high-current—500 mA, 50 V—out- 
puts. An 8-bit analog-to-digital converter 
creates eight channels of analog input. 
Analog output is implemented through 
software as well. 

For 1,000 units, the SBC88 sells for 
$99 each; delivery is from stock. 

Vesta Technology Inc., 7100 W. 44th Ave., 
Suite 101, Wheatridge, Colo. 80033. 
Phone (303) 422-8088 [Circle 362] 

















































BOARDS BUILD 
PC AT SYSTEM 


Three boards offer original-equipment 
manufacturers a flexible, bus-structured 
approach to configuring a system com- 
patible with the IBM Corp. PC AT. The 
Qc1032 processor board is based on the 
80286 microprocessor. 

The Qcl033 bus-connector panel 
comes with eight slots. Memory for the 
system is provided by the Qc1034 memo- 
ry card, which is $395 for the basic 512- 
K byte version and can be expanded to 
2.5 megabytes. The Qcl082 processor 
board costs $995, the Qc1033 bus-connec- 
tor panel is $125, and the Qc1034 sells 
for $395. All three are available now. 
Quam Corp., 2817 Anthony Lane S., Min- 
neapolis, Minn. 55418. 

Phone (612) 788-1099 [Circle 363] 









































































CHASSIS ADDS USERS 
TO THE IBM PC AT 


An expansion system that uses Intel 
Corp.’s 80286 microprocessor and runs 
under PC-DOS or MS-DOS, turns the 
IBM Corp. PC AT and compatibles into a 
multiuser system supporting up to four 
users. The Multi-AT/4 uses an eight-slot 
expansion chassis to connect the work 
stations. It also provides room for up to 
640-K bytes of memory. 

Multi-DOS software enhances the 
computer’s performance, thanks to new 
system calls that shorten response time. 
Multi-DOS also lets each work station 
run the same or different programs con- 












































66 Electronics/October 7, 1985 





9552-21 [212] 
Bulsieapy juswAojdwy pue paisissesy 


vb02-21S [212] 
SJONPOlg payejay saBeuey uoNonpolg 
uojjig UAjaAq 

Sv02-21S [212] 

JoBeueyy uonoNpold 
Jaybeyjey jouer 

Ov Le-z1s [Z12] 

4J0}09JIG UOHONPOJd 
ueb3 ‘W SewouL 
682-215 [212] 
ysiyeloeds Burjiig 

eAOg AiaL 

8509-21 [212] 

Jebeuey ad1as sapeay 
SUO}IIEA "W SedueI4 
299-215 [212] 

SODIAIAS BunayeyW JO 10}091G 
uosJapuy aiyoiy 
ZvSS-92r [609] 

JOJDOIIG UOI}E|NDID 
Hueb4) uo0a7 

2292-215 [212] 
SUOI}EIOdC JO JO}DOIIQ 
uoYyoeA "3 SeWwOUL 


jyuawjiedag ssauisng 


LSvl-€6b-10 ‘IOL 
LM UOPUO) ‘}8a1}S JBAOG PE 
JOOYOS Uy :wopbuly payun 


L186 [18S] 

ueder ‘oAyo] ‘ny-epodiuy ‘ijesebiwnsey 
‘awoyo-¢ ‘s-z Buipjing iIjesebiuunsey 
‘UONEJOGIOD SBASIBAC SUONEDI|GN |IIH-MeINOW 
eWOW NZEYOJIH :OAHOL 

S VV IS6ZI :xe1OL 

GOO0H-8-9F OL 

UaspeamMS 

BYSEN LE LEL-S 

uabenepoquul4 

Biusey Malpuy :eIAeUIPURDS 

CvV-EE-OCL ‘191 

a0ueI4 ‘SHE OL1GZ ‘JezIg Sebio0eyH-any 7} 
SINW URI}SIUD - UBALF seg 

9S9-06-98 ‘l9L 

Aye} ‘uiyooeseg eIA | 

O}JUSABSSq OIAPS “UPI 

— $B bO-eZ OL 

Auewas ‘assesjsbiqelq 61 

YOequeyjOY Ja}9Iq ‘JaYDeqasnsy ZU swe W/NjyUeI4 
S6-EZ-ELG “OL 

wnibjag ‘ovol sjassnig 

OJABM OP BESSNeYD EZ 

JOJJaYyOS Uy :sjassnug 


009b-z29€ [Str] 

yeas Aeyeg Sz 

yoos useine}7) 

‘sedooyH ‘9 Aaujar ‘ulayspjoy Aueq 

“LLL DG “PIED ‘OosIoUeIYy US 

0946-2S¢€ [EL] 

Z JMO] ‘OLZ A}INS ‘49}U8D UMO] COOP 
:GZ08h URBIYSIW ‘pjaljy;NOS 

008E-96r [SIZ] ‘a}UaD Aemaj}ed g ‘Giz a1INS 
BYSASOY “| MOUNEW :7ZZS4 “ed ‘YBungsyid 
008E-96r [S1zZ] ‘AemyJeq SOUL 

AOsIW Ydesor :ZOL6L “ed ‘eludjapeyiydg 
0820-896 [St¥] ‘NOD I1eM1Z9 OOO! 

JOOS usINe}] 

‘sedooH ‘9d Aadjjer ‘ulayspjoy Aue 

COEV6 “HED ‘ONY O1ed 

Gt+Z-896 [€0z] 

V ‘Bpig ‘peoy ebpiy Bu07 7/7 

leparq ‘f yeqiy 

20690 ‘3D ‘psojpwieys 

SBOWAWY 9} JO ONUBAYV Lddl 

Oerb-z2ts [212] anyey uyor 

L19€-21S5 [212] BySesey || meyyeyy 
OZOOL “A‘N ‘440A MON 

OLZS-o8r [E12] 

‘PAIG SJIYSIIM EEEE 

8MOJD YONYD 704.006 “}112D ‘SajeBuy so7 
2S20-29¢ [E12] 

00S e}INS ‘}aMPIL ISOM OO9Z 

“ap ‘a\Aog *g AWeH :Op0ZZ Sexe] ‘uo}SNoH 
€€9r-OrZ [F0E] 

LLL ONS YNOD UO YINOS COPZ 

“Ir ‘a|A0q “g AUePH :ZLLO8 ‘0D ‘poomajbuy 
00r2-8Sr [12] 

206 O1INS ‘peoy eur 18g 1S1S 

ut ‘alAoq ‘g AUeH :OPZSZ Sexay ‘seyjeqg 


2629-25 [v1.2] 
cee BUNS | # “Bpig “eAy IIH PAY LOOSE 
U8MOD UBIY *9Z9TZE “JleO ‘esaw eysog 

008E-96r [S1zZ] 

“ELL bb O1YO ‘puRjarajo 
anuary uebIYdIW) YON SP9 

BEZE-1SZ 121] 

JOYIEM T WEI|||M 44909 “IN ‘oBes1yD 
QUOD |IGOW SGLO-E€E9 

0911-292 [219] 

‘JS uoys|A0g S/S 

“ap ‘UeqqIyoOW ,,Aesed,, “3 “W 

-OLLZO “SSEW ‘UO}SOg 

9290-292 [vor] 
"JN peoy Apoomung-piojysy OZLy 
Kosjiw udesor ‘61 e0€ “ed ‘eyuelyy 


HJB1S sales Bulsiaapy 


UONIPS DSSWOP Sdiu04}9e/y Ul SJBSIEAPY F 
JEUOI}EUJB}U] SO!UOIOE|Q UI SJOSIUSAPY , 

apiny saAng Soluod99}9 }S9}e] OU} Ul JUBWASIEAPe 
89S dul] JONPOJd a}a|dWOd JO UONeWIOJU! BIOW JO4 # 


8S 031Z 
SL swa}sAs Ja}eMJapun |eAeN 
8S "OD PseHIed 39|M9H 
v S}ONpoOld JaINdwos0191w seAey 


Buisijaape juaWAO|dws pue palisse|9 


8 UURLU3}SAM\ WIS4UIIM 
= ueWa}OH uNjapueM ss, 
ve Dy saayeg eye, 
561 eqiysol , 
4S¢ $91U01}99/9 UBYUNJaJaL =, 
3L-9 usyouNW Dy suswaig ss, 
6-132 saxivSOS_ « 
G2 ZIEMYIS BSPYOH . 
09 siskjeuy Ayiqeiey 
IF JORJUODINGIgG Ss, 
A9l-El MIUONHIIA ddd ss 
ae HqW uasojow ysdeq ss, 
Le a41IEUSAOC 
6¢ Sales /el4JSNpu] [YN 
3el O3N  « 
€2-272 JOJONPUODIWAS JBUOI}EN 
Zs "0D Bulunjyoejnuew eyeunw, 
dle assow JauUyoUNW SO, 
Lv-9V uolesOdioD 43}SOW 
dtt-Ol IYSIQNSYIN 
Eb ‘ou] uasuaYyde}s-JojIN Ft 
€€ "G11 OF!9IN 
9) ple "diog sejinog |jauuUogoW 
Zs jyuauidojaaeg uoysbulary—s $ 
8€ psepueys 11) 
O uly po}es0dioou| oodey 
dle Hqwy uAwisr , 
46 Jeyou9U] LLi ls 
lSv sayeisossy uoZliOH 
L "OD pueyoed 9|M9H 
SE eMeH 
ge JOJONPUODIWIS SIeH 
LE “du $}daDUO0D I91}SOUS) 
6€ “oul jequay geysuay =f 
OL \. ; ‘é peyuss 
5 puz - yauaunyng 
6 seindwio9 aiqixaia = t 
09 saaiaeg Aejeg e&7eG 
6€ WASD «+ 
Ge saojaag elusoyiieD st 
Aee7-22 Oviekeqg 
Z payesodsoou; dwy 
L-9 SO8dIA8G OJDIW PRDUBAPY 





Xapu] SUBSILOAPY 





musa 





0Z001 AN JOA MoN 
fm = SPIUaWY aU) JO aNUaAY [Z2| 


@PIND siaAng sd1Uu01}9a/F 


PI9H eulbay 
:0) JUaWAed YIM JaPsJO Puas 


(JHeWIe JO} OES Ppe) 
JIIYMAIS|I OSS 
epeued 8 VSN Obs :dd 


(sbojejed 
O0€| ‘xO1dde) ad\ANas |eASHIAI 
Dojeied JUAIND 4AYJ SIO e 
‘SJUdWWASIWaApe s AUedWwOD 
OQ] JeU3Jo/ JULISU] @ 
‘SIOINGINSIP JEDO7] @ 
‘SOAeUISIIGaL 
slainjoeynuew 
PUR SIDIWO Sajes |eED07 @ 
‘QUINIJOA Sajes Je}|Op |ENUUY @ 
| ‘saaXojdwa 
JO Jaquunu pue jue|d 
1e SiIQauIBUa JO JAQUINNY @ 
‘UONECLUJOJU! Sajes JOJ 
}DE]UOD JO 9/11] Due JWeN e 
yJaquunu auoud pue 
ssauppe ‘auueu AUePDWOD @ 
‘Buipnyjoul 
(sabed oop ‘Xxoudde) Sbunsi| 
AUPGUIOD 000’ JAAO SUIE]UOD @ 
_(sabed 
002 ‘xosdde) *sbuns!; Npoid 
000‘p UBU] JIOW SaPN|DU] @ 
QUO Ul S9UOWDIAJIP 9DJUI S| @ 


‘A013 aJ4IP pasn 
-Uayo 1sOW Ss, AuJsNpu! ay} 
Joy Aepoi Adod JnoA JapsO 





apindy siaAng 
$)1U01}39/F 
98-586 | 


i lav WAY 









B6L ‘2 48Q0100 /S91U04}99/3 


‘suodxe °S ‘f auNyny 0} SNyedw! peppe aAiB |IM ‘Senul}Uuod 
i jl ‘QuDEp SyeOP eu} ‘seoud yonpod ul ye} eq 0} doJp 
1UG001 SJe]JOP au} 10} Aee 00} Sj! YBNoyL seI|OP ay} JO 
ONjeA BY} UMOP BAUP 0} HOPS PSWSOUOd JOY} SNUNUOD ||IM 
siouyed ape} sofew s,s “q eu} yey, edoy AjuO UBD SJOyeW 
juawdinbe onsewop ‘AyyBys Burwsy seyes }Sese}U! YUM 

‘UJUOLU OU} UI JO aJOM SJOJONPUODIWIES JO SOdxe puke sod 
-Wl UjOg ‘pueWep Jood Bulnoeyey “%92 pebins jUsWdinbe 
BdIJO JOYJO pUe SJa}NdWOD jo SOM! aIIYM ‘%8}l Peysesd 
Aysnpui ey} jo juewbes siy} 10} syodxy ‘ejoeqep spe} 
s Aine jo senyenseo solew asam sioyew Jeyndwood ‘Ss ‘f/f 





SLYOdxX4 


89 


"UOIIIQ L$ JOAO Je POO}S }OWEp Bped} 
soluddoe|a ‘SN ve6l Alnr ou, ‘weed ysed oy} Ul palNddO 
sey soueWwJojed yodxe Ayjsnpul ul JUeWeAOJdW! BWOS }eU} 
eeu eye} ued AyJSNpU! SOIUOIDE|9 “S f) BY} ‘SSEeJeUJOUON 
"UOIIW OOS$ O} ‘AiNF Ul %EG peseasoU! }HOYSp Spe} SO! 
-U0ND9|8 *S "fF BU} ‘JAA BSIOM °%9 | Aeoeu yULYS JUSWdiINbe 
Jiu, JO} syeysew uBbBlo10} MeS OYM SJeINjoejnueW ‘Sf 
0} UOHE|OSUOD ajIII| SEM SIU} ‘%7'g peddip Ajnr ul yuswdinbe 
Soluds0e|/8 JO SUOdW! YBnoUL “SyJUOLU Q} Ul |SAa|{ JSEMO| 
S}I 0] %Z'O UMOP XEpU| $I/U0I9/F BY} GAOIP JUEWdINbe sol 
-UOIDEJO BpeW-'S ‘NH JO sOdxe u! ebunjd juede1 jsOW 9Y Ll 


C861 

OSV YVSA 
433M LSV1 
433M SIHL 





XAQNI SOINOYLIATA 





Foils an ware Vlei Bla’ 


sUaven oy Comte onlicoyetclmcieveye)iCcyemaynlarcl cA velens order happily for a 
million mass-produced chips. 


But youre likely to be greeted with considerably less enthusiasm 
when you ask for something special. A dozen or so custom VSLI 
circuits, for instance. A few hybrids, detectors, or special memories. 


For years, we've been developing Yoyo) avtciator=t (sre Rs) (creuecoyel(er-mereyeel 
ponents for our company’s own aerospace products. Now at our 
new Microelectronics Center, we're organized to design and produce 
for you-even in small numbers-these specialized devices. Just tell 
us what you need. We'll design it, simulate its operation to verify 


ToyonCommteet eve e-Doveu-1 | melt etcjumibbeceiiceet-p Then we'll produce, test and 
ship to meet your production schedule. 


Even if it's only a handful. 


For more information, call (314) 234-8040. Or write to 


VCD Yovatatcll i DYovete] Fetcw i ttercey=) (-xe1t ue) e)CorcM @x<y ol Ccvemaye) o)acerc ive) ets 
Engineering, MO6O/111, P.O. Box 516, St. | Royer tra\ (Ohores lolor 
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Kepco Power Managers" 
give you more and 
better control over your 
power than anything 
else around 


More control, because our Power Managers 
have a combination of capabilities unique 
compared to other, similar devices on the 
market. Better control because they’re built 
without resort to dissipation-limiting tricks that 
compromise performance. 

By more control we mean that the Kepco 
Power Managers, our linear, programmable 
power supplies, series ATE, BOP, APH, BHK, and 
JQE, can be used as self-powered oversized op 
amps, aS servo amplifiers, or as feedback 
Stimulated current or voltage stabilizers. With the 
help of our SN or TLA digital interfaces, their 
voltage or current can be computer-controlled via 
the IEEE bus, or, for really fast programming, via 
data buses having bit-parallel data transfer. 

Kepco’s ATE and BHK Power Managers can be 
Selectively configured for fast programming or 
configured conventionally to deliver a stable 
voltage. Kepco’s BOPs can deliver either negative 
Or positive voltage, skipping from plus to minus 


SEE US AT WESCON/85 KEPCO BOOTHS 917, 919. 





rey ¢: 
CONTROL | 


and back without a glitch, and can act as either 
Sources or Sinks. 

When we say our Power Managers don’t resort 
to performance-compromising tricks, we mean 
that there are no auto ranging transformer taps 
that create forbidden zones right where you need 
the power supply to work. There are no switching 
pre-regulators to slow things down and create 
noises in a sensitive test system, no SCRs to limit 
dissipation (and your speed). You can control the 
voltage (to 0.001%) and the current (to 0.005%) 
from zero through their full range, and get 
maximum rated voltage and current at the same 
time. The Kepco Power Managers are fast. The 
BOP’s output time constant, in response to 
programming step inputs, is 80 usec or better 
over their full current and voltage ranges. The 
ATE’s program time constant is as fast as 3.0 
wsec. They have this remarkable capability 
because in creating their design Kepco 
accepts the responsibility for dissipating 
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Circle 902 on reader service card 


internally the heat that full range high speed 
operation demands. We use enough power 
transistors to deal with it safely. We cool them off 
with a patented, high efficiency finned heat sink 
using an integral fan. It gets rid of that heat with a 
temperature rise of less than 0.1° per Watt. So 
they run cool for high reliability. 

Surprisingly, for systems that do so much so 
well, prices of the Kepco Power Managers start 
under $800, for the quarter-rack-size ATE. We 
have a lot more to tell you, and most of it’s ina 
new brochure we've prepared called ‘‘The Kepco 
Power Managers,’ which we'd be delighted to 
send you. Just write to Dept. GZF-14. 

KEPCO, INC., 131-38 Sanford Avenue, 
Flushing, NY 11352 USA « (718) 461-7000 
TWX #710 582 2631 * FAX (718) 767-1102. 





